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Or a silly question ... but it obviously is 
not silly to recognize that high octane motor fuels, 
lubricating stocks and virtually all the products of petro- 
leum daily are becoming more vital to defense. As higher 
degrees of production efficiency are attained in the build- 
ing of planes, tanks and ships, the demand for increased 
efficiency in all phases of petroleum production must 
follow. Tret-O-lite compounds, advisory service and 
research have been developed to assure efficient and 
economical treatment of emulsions. For top dehy- 


drating efficiency, call your Tret-O-lite representative. 


TRETOLITE COMPANY 


Manufacturing Chemists 
WEBSTER GROVES, ST. LOUIS COUNTY, MISSOURI @ LOS ANGELES, CALIFORNIA 
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One of the many special, Smith- 
developed machines used in the 
production of Smith Casing 


here are no priorities on ideas! 


Although steel for making Smith Cas- 
ing is not available now except on 
priority orders, there are no priorities on 
ideas, the other essential ingredient of 
Smith Casing. 

It was ideas which sired the Smith 
Casing you've known... the casing 
which saves steel and dollars because, 


during manufacture, its strength is in- 
creased without increase in weight. 

Now new ideas are being born! For 
in solving the unprecedented problems 
of wartime production, Smith engi- 
neers are successfully devising even 
better, faster, and more economical 
ways to make things out of steel. 


And it is these ideas which will give 
you even better Smith Casing in the 
future than you’ve used in the past. 


Offices at New York, Pittsburgh, 
Chicago, Tulsa, Dallas, Shreveport, 
Houston, Los Angeles, Seattle. 
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Corrosion is one of wire rope’s worst 
enemies. It strikes without warning. It 
often reaches an advanced stage before 
being noticed. And even though 
checked it still leaves its imprint of 
destruction. 

We can better understand corrosion 
(and how to prevent it) by knowing 
what it is, what causes it, where and 
when it is likely to strike. 


What Corrosion Is 


The dictionary defines corrosion as ‘‘an 
action of eating or wearing away by 
slow degrees; a gradual decay by crum- 
bling or surface disintegration; a gradual 
breaking down of the material attacked.” 


Two General Classes 


There are two distinct types of corrosion: 


Acid corrosion, and 
Alkaline (or salt) corrosion. 


In the case of acid corrosion the wires 
become pitted and stress concentrates 
at the reduced cross-sections where pits 
are located. This causes premature fail- 
ure of the rope. 


In the case of alkaline, or salt corro- 
sion, the wires become encrusted with a 
layer of the products of corrosion. The 
rope becomes rust bound, for example. 
Alkaline corrosion increases the size 
and weight of the steel wires. 


Acid and alkaline corrosion both may 
occur when ropes are operating in (or 
subjected to) ordinary atmosphere or 
weathering, or special conditions which 
subject the rope to either acid or alka- 
line substances. 






CORROSION 





IN WIRE ROPE 


What Happens accurately estimate by any known means 
When Corrosion Sets In? the remaining strength or safety factor of 


h ‘ a 
When this occurs the rope loses its flexi- the rope once corrosion has set in 


bility. Then some of the“wires are over- More Information 

loaded, which causes them to break. This j 

is the “beginning of the end” for the en- The next advertisement in this series pre- 
tire rope. It starts to wear away rapidly. pared by the Macwhyte Wire Rope Com- 
pany will discuss ways of preventing cor- 


No Way To Determine rosion, or in those cases where corrosion 


g 4 . 
Rope’s Safety Once Corrosion Sets In has gotten a start how to check it from 
Corrosion, probably the most severe type doing further damage. 
of deterioration, is the most difficult to Feel free to write us on this, or any 


evaluate. Ordinarily when internal corro- problem you may have. We are ready at 
sion has taken place, external corrosion all times to do whatever we can to help 
is also present. But it is impossible to you get the most from your wire rope. 


* * * 


VICTIMS OF CORROSION! 


These ropes never had a chance to live a full and use- 
ful life. Left unprotected against the elements, they 
were attacked and needlessly destroyed by the ever 
present wire rope saboteur: corrosion. 





A very good example of Alkaline Corrosion. the rope next to the sheave has few 
Notice how outside wires are partially eaten broken wires . . . but if flexed in the op- 
away—a rope unfit and unsafe. Crown posite direction they would also break. 
wires have broken up. The other side of 





This rope was exposed to acid fumes which _ in the wires breaking while bending over 
caused the wires to become brittle. This sheaves. 
reduced their fatigue resistance and resulted 
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MACWHYTE WIRE ROPE 


Made by MACWHYTE COMPANY, Kenosha, Wiss. 
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bose thous and Owe. 


OY... must have steel to do your part for Victory. 


To take care of your needs, our plants are running 
day and night at capacity. Our men and women are 
AT WORK. We are busy producing our share of 


steel that America must have. 


Is there enough steel for Victory? We say-- Yes. 
We believe the nation’s present difficulties with this 
critical material will be solved by cooperation between 
all users and producers, as partners for Victory. 


When we at Youngstown look at your needs for 
steel, we try to put ourselves into your shoes; when 
you view the producer’s problems, won’t you try 
our shoes? 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
YOUNGSTOWN, OHIO 


25-32E 
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The Course of Oil 








by K. C. SCLATER 


ACCELERATING WAR EFFORT 


Presaging drastic changes that may be in store is the 
announcement that work on new plants not expected 
to be completed before midyear, 1943, may be sus- 
pended in order that steel and other critical materials 
can be put to more immediate use in the manufacture 
of essential war materials. Furthermore, greater effort 
will be concentrated on increasing the production of 
existing plants and speeding up the production of war 
goods in general. 

This is a decided change in WPB policy, the real sig- 
nificance of which cannot yet be appraised. For one 
thing, it may point to a supreme effort to intensify the 
production of war materials in order that a maximum 
of highly essential fighting equipment will be available 
at decisive battlefronts during the remaining months of 
this year. 


MATERIALS SCARCITY 


At the Annual Meeting in Tulsa of the Natural Gas- 
oline Association of America, natural gasoline manu- 
facturers were warned that an increasing scarcity of 
materials of every description is in prospect. Officials 
were cautioned to survey thoroughly their existing 
inventories and operations to determine what materials 
are in the critical category so far as their own operations 
are concerned. Unless this is done, serious delays and 
disruptions in operations are inevitable. When these 
critical materials are known, only the minimum of 
essential parts need be carried to meet emergencies and 
to keep equipment in good repair. 

This is sound advice that applies to all branches of 
the industry. The need for even greater conservation of 
materials will be felt severely during the next few 
months. Not only that, the number of materials on the 
critical list is daily becoming greater. All this calls for 
the utmost care and use in the husbanding of materials. 


TRANSPORTATION PROBLEMS 


The Petroleum Economics Committee of PIWC has 
just completed a study of problems connected with 
transportation facilities to the East Coast. 

It appears that there is an absolute minimum need 
for tankers that must be given adequate protection 
to carry 250,000 bbl. of oil daily. This represents only 
about one-sixth of the quantities normally moved by 
tanker to the East Coast. 

To care for these situations that involve hardships 
but do not represent needs fully essential for the war 
effort will require a movement of 160,000 bbl. a day 
additional by tankers, or a total of 410,000 bbl. daily, at 
least until the proposed emergency pipe lines are built. 

When. studied in detail the analysis of the steel and 
capital requirements of various methods of transporta- 
tion bring out many interesting points, among the 
most important of which are, that even allowing for 
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substantial inefficiency in operation under war condi- 
tions, tankers require less steel than any other method 
of transportation. Large product pipe lines and barges 
come next, large crude lines next, and tanker cars about 
the last. On overall capital requirements, which are a 
rough measure of the equipment needed, pipe lines 
show up a little better than ships or barges. 

These are interesting deductions. They suggest that 
pipe-line transportation for war needs and from the 
steel conservation standpoint are highly desirable, espe- 
cially when the possibility of losses by tanker sinkings 
are considered. Had these factors been recognized and 
properly appraised a year ago, they might have fore- 
stalled the present transportation bottleneck, which 
now is impeding operations throughout the industry, 
even down to the smallest well. 


P-98 EXTENDED 


It has just been announced by the WPB that P-98, 
the order under which applications are made for mate- 
rials used in the production of oil and gas, will con- 
tinue in effect until July 1. What will happen after 
that date, no one knows. It has been hinted that a new 
allocation system by industries may be introduced. 
Under such a system the petroleum industry would be 
allotted its quota of materials on a ninety-day basis. 
Materials would be parceled out among operators 
according to some plan that would take into considera- 
tion the specific use of the material and what it would 
contribute to the war effort; this, in fact, would prob- 
ably be the sole governing consideration. 


NATURAL GASOLINE 


What further restrictions are in store during the 
coming months are likely to have far-reaching effects 
on some branches of industry, the petroleum industry 
not excepted. Natural gasoline manufacturers were 
warned that additional installations for the manufac- 
ture of 100-octane gasoline will probably not be author- 
ized, at least in the very near future, according to D. E. 
Buchanan, Associate Director of the Natural Gas- 
Natural Gasoline Division of the OPC. They were cau- 
tioned to look ahead to see what they could contribute 
in the way of raw materials for the manufacture of 
synthetic rubber and toluol. A thorough study should 
be made of the feasibility of producing gasoline of 100- 
octane and even higher — don’t stop at 100-octane, 
Buchanan urged. He also stated that tests have shown 
appreciable toluol content in certain natural gasolines 
and that it is quite possible some of them may prove 
more desirable for toluol extraction than crude oils 
currently being processed. 

On the whole, the operations of natural gasoline 
manufacturers are likely to undergo a profound change 
if they are to be adjusted to the rapidly-changing 
requirements brought on by the war. 
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SAVE Steet For Suips wr? Sues 


More Service You Can 
Get Out of Your Wire Ropes, 
the More Steel You Save for 

Other Vital Uses 





In the Interest of Our Present National Emergency .. 


WE OFFER THE FOLLOWING SUGGESTIONS: 





1. Keep your wire rope using equipment in good condition. Sheaves 
should be of proper size, design, material—and free from corrugations. Keep 
all sheaves and idlers properly lubricated and in line. Avoid excessive fleet 
angles. 


2. Keep your wire ropes thoroughly and correctly lubricated. 


3. Avoid kinks and sudden jerks... also, avoid cross-winding on drums, 
and reverse bends if possible. 


4. Make sure your wire ropes operate with an adequate factor of safety. 
If there is not a proper ratio between the strength of the rope and the maxi- 
mum load to be handled, the rope may be overstressed—a condition no rope 
can long survive. 


5. Use wire rope of the correct size, construction, type and grade for 
your particular conditions. 


The foregoing suggestions are necessarily brief. We shall be glad to give further particulars 
to any one interested. 


A. LESCHEN cs SONS ROPE CO. 


WIRE ROPE MAKERS ESTABLISHED 1857 
5909 KENNERLY AVENUE We” ST. LOUIS, MISSOURI, U.S.A 









NEW YORK , ’ , 90 West Street SAN FRANCISCO °* * 520 Fourth Street 
CHICAGO v * 810 W. Washington Bivd. PORTLAND , ¢ 914 N. W. 14th Avenve 
DENVER * , , 1554 Wazee Street SEATTLE , , 3410 First Avenve South 
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Bottom-Hole Pressure Increases in East 
Texas 


Many wells in the East Texas field have begun flowing 
again due to sharp increases in bottom-hole pressure, field 
engineers reveal. 

Tests have indicated, unofficially, that pressure losses of 
the last ten months already have been restored by the sharp 
reduction in production. If the present proration schedule 
continues two or three months, engineers say, the field may 
regain pressure losses of the last two or three years. 


The gain in pressure is lifting oil in centrally located 
wells that were placed on pump last summer. The effect has 
not been felt strongly in the eastern part of the field, which 
is farthest from the water drive and least subject to pressure 
changes. 

Field pressure until 1941 declined an average of about 30 
lb. a year. The decreases accelerated last autumn and con- 
tinued at a rapid pace until halted in March. 

Pressure increased 19.25 lb. in March, the Texas Railroad 
Commission reported. The April increase was estimated, un- 
officially, at between 25 and 30 lb. 


Europe's Oil Consumption Lower 
Than Estimated 


Hitler’s Europe must be using much less petroleum than 
has been hitherto suspected, recent calculations by oil experts 
reveal, but wide speculation still continues about the extent 
of his oil resources and how long they can last, says a report 
of the American Petroleum Institute. 

The maximum production of crude oil and all substitutes 
for petroleum in all Axis Europe in 1941 was not more than 
130,000,000 bbl. or about as much as the United States alone 
produces in a month, according to compilations by Dr. Gus- 
tav Egloff reported at the recent meeting of the American 
Chemical Society. Other sources indicate that production of 
petroleum and synthetic oils from coal did not exceed 100,- 
000,000 bbl. last year. 

The rate of consumption, therefore, cannot be anywhere 
near the immense quantities suggested by many experts. If 
consumption were at the rate of 21,500,000 bbl. a month, 
with 17,000,000 bbl. required for the Russian front, as has 
been suggested, the total 1941 demand would have been 
255,000,000 bbl., or 125,000,000 bbl. more than the maxi- 
mum production. It is incredible that Hitler’s reserve stocks 
could withstand such a drain. 

The London “Petroleum Press Service” in its April issue 
reports that even the widely-held estimates of 7,500,000 to 
15,000,000 bbl. a month consumption on the Russian front 
must be far too high. If these estimates had any foundation 
in fact, this paper says, ‘the struggle would by now have 
ended in Nazi defeat.” Although predictions have been made 
regularly since the war began that Germany was near the 
end of its oil reserves and would falter soon, that source 
states: “There would appear to be no evidence that the Ger- 
man military machine is as yet handicapped by any immedi- 
ate or threatened shortage of oil for fighting purposes. The 
Germans would have been incapable of withstanding the 
furious Russian counteroffensive—still less of preparing for a 
renewed drive on a gigantic scale—if the strain on their oil 
resources had not remained within bearable limits.” 

Most oil experts have agreed that Germany’s chief defi- 
ciencies are in high-grade lubricating oils, which are difficult 


of manufacture from synthetic oils. The Rumanian, Polish; 


16 





Highlights IN OI1LDOM 


and Czechoslovakian crude oils available also are known to be 
relatively poor sources of lubricants. A prominent war corre- 
spondent recently reported that these facts suggested that 
Germany’s spring objective therefore would have to be Rus- 
sia’s Caucasus oil fields, for the crude oil from Baku makes 
high-quality lubricants, whereas the petroleum from Iraq and 
Iran is not nearly so suitable. 

On the other hand, the “Petroleum Press Service” story 
indicates the possibility that Germany’s chemists have been 
able to make great improvements in the synthetic-oil proc- 
esses and are producing good quality lubricants from coal oils. 

The actual facts, of course, despite all inferences and in- 
formed guesses, must remain unknown. It is obvious that the 
Nazis have nowhere nearly as much petroleum as could be 
used, and it is probable that their reserves are very low. Yet 
they evidently are preparing a massive offensive that would 
be impossible without the most careful attention to their oil 
position. 


Oil-Industry Safety Record Improves 


Petroleum-industry employees had 11 percent fewer acci- 
dents in the first part of 1942 than in the same period of 
1941, and petroleum truck fleets showed a 23 percent de- 
crease in traffic accident frequency in the last half of 1941, 
according to a recent report of the Petroleum Section of the 
National Safety Council. 

Both records were established in the face of rising accident 
rates in most industries in the country. The improvement in 
oil-truck safety was greater than that recorded by the fleets 
of any other industry, and compared with an all-industry 
truck accident rate that increased 5 percent. Every depart- 
ment in the industry contributed to the 11 percent decrease, 
from wholesale marketing accidents, which dropped 5 per- 
cent, to the oil and gas pipe line accident rate, which de- 
creased 20 percent. 


Census of Contractors 


The U. S. Census Bureau has issued its report on “Oil- and 
Gas-Field Services Performed by Contractors,” the first ex- 
tensive survey ever made of the contractors connected with 
the petroleum industry. This report shows the large variety 
of services performed by contractors. Based on the proportion 
of footage of all oil, gas, and dry wells drilled, 60 percent of 
the development work in the industry was performed by con- 
tractors. Some of these contractors have specialized in ex- 
ploration and well surveying work; others in building rigs, 
drilling wells, shooting wells, perforating well casing, acidiz- 
ing, etc. The report shows the number and footage of oil, gas, 
and dry wells drilled by contractors and the cost of drilling 
per foot. 


Bentonite Deposit Found 


A 40-acre deposit of bentonite—a clay used extensively in 
the refining of petroleum and for rotary drilling muds—has 
been located in Jasper County, Texas, near the old townsite 
of Browndell, and has been mapped by the University of 
Texas Bureau of Economic Geology, with aid of WPA field 
crews, Dr. E. H. Sellards, bureau director, has announced. 

The deposit is approximately 20 ft. thick and is “very con- 
veniently located for shipment to market,” Doctor Sellards 
said. ““The latter feature,” he added, “will undoubtedly in- 
fluence the development of the material to a great extent, as 
nearness to rail transportation is one of the chief factors for 
successful exploitation of such resources.” 


THE PETROLEUM ENGINEER, May, 1942 

















‘dearaanern 


an 


SRT oo Re ean me 








FOR EVERY GAGE REQUIREMENT 


Whatever your liquid level gage requirements, there is a Pen- 


berthy Gage that will meet your needs. These gages are suitable 


for the various pressure and temperature conditions of the oil 
industry. All Penberthy Gages conform with A.P.I.-A.S.M.E. 


requirements. 


Write for a copy of Catalog 34-A. 
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PENBERTHY 


Thansparent 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Used to observe color and den- 

sity of liquids under high pres- 

sures, and/or temperatures. Con- 

struction is exceptionally rugged 
. . Similar to Reflex types. 
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DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid shows black—empty space 
shows white. Preferred wherever 
liquid level must be easily and 
positively visible ...and when 
liquids are under high pressure 
or at high temperature. 


PENBERTHY RB Hex 
WATER GAGE SET 


Water shows black—steam shows 
white. U-Bolt construction is 
strongest and simplest to service. 
Glass replaced by simply remov- 
ing nuts on face of gage. . . un- 
necessary to work between gage 
and boiler. 
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PENBERTHY 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Made of Chromium-moly 

alloy temperature-resisting steel, 
extra heavy throughout. Stain- 
less steel trimmed. Tubular glass 
type gages also available in vari- 
ous other metals suitable for 
practically all conditions. 











PENBERTHY INJECTOR CO. 


DETROIT, MICHIGAN e@ Canadian Piant: Windsor, Ontario 
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MAJOR Refining ACTIVITIES 


Percent Refining Capacity Operated 


Western Division, 72.9 Percent 


Central Division, 88.5 Percent 


Eastern Division, 65.0 Percent 





HE general committee of the Office of Petroleum Coérdi- 

nator in District 3 has designed a plan to maintain Gulf 
Coast refinery operations at an efficient level in keeping with 
transportation conditions and demand for the products. 

The committee is most concerned with the maximum pro- 
duction of war materials such as 100-octane gasoline, toluene, 
and butadiene. Charles F. Roeser, chairman of District 3 gen- 
eral committees announced the details of the plan, which will 
be submitted to the various functional committees. After 
final approval in the district Petroleum Coérdinator Ickes will 
be petitioned to place the program in effect by a directive 
recommendation. 

Six points of the plan are as follows: The refining commit- 
tee will determine the production of the refineries to meet 
market demands in the district. This production will be 
broken down between refineries producing war products and 
those not producing them and between seaboard and inland 
refineries of District 3. The director of transportation of the 
OPC will then determine the transportation available for 
moving the products. The director of petroleum supply of 
the OPC will determine the quantity of oil products that are 
not included in the first two sections for shipment outside 
continental United States. The total outlet available for re- 
fined products will be determined by the refining committee 
for the district. Determination of the petroleum war prod- 
ucts at stated or maximum rates if necessary will be made by 
the director of refining of OPC. A plan for operation of re- 
fineries to produce the products with minimum refinery runs 
of crude oil is to be devised by the refining committee for 
each calendar month, and will distribute equitably among the 
refineries of the district the remainder of the total outlet 
available after deducting the minimum refinery runs of crude 
in such manner as to give refineries within the district as 
nearly as possible the same percentage of operations to be 
based on the average runs of crude oil for the last six months 


of 1941. * 


The W. R. Davis cycling plant in the Alice field, Jim 
Wells County, Texas, has been purchased by H. J. Mosser of 
Alice, Texas. Reported 


Attorney General Gerald Mann, Austin, Texas, has stated 
that the codperative association, Neches Butane Products 
Company, a Delaware corporation formed by Gulf Oil Cor- 
poration, Atlantic Refining Company, Pure Oil Company, So- 
cony-Vacuum Oil Company, Inc., and The Texas Company, 
is permissible under the Texas anti-trust laws. The federal 
government requested organization of the corporation. De- 
fense Plants Corporation, subsidiary of Reconstruction Fi- 
nance Corporation, will finance construction of the butadiene 
plant, which will operate on butanes and butenes supplied by 
Gulf Coast refineries of the involved companies. The Rubber 
Reserve Corporation, also a subsidiary of the Reconstruction 
Finance Corporation, reportedly will purchase the principal 
product from the plant to be operated by the Neches Butane 
Products Company. 

The Neches Butane Products Company plant is one of sev- 
eral approved by the Office of Petroleum Codrdinator, War 
Production Board, and the Reconstruction Finance Corpora- 
tion as part of the government’s plan to produce 700,000 
tons of synthetic rubber per year. 

Officials of the new company are W. H. Hoffman, presi- 
dent; H. P. Arbuckle, secretary, and F. F. Bosburn, Texas 
agent. 

The plant will cost approximately $50,000,000 and pro- 
duce nearly 50,000 tons of synthetic rubber per year, but will 
not begin production for about 18 months. 


as 


Suspension of operation for the West Dallas, Texas, refin- 
ery of The Texas Company due to lack of transportation for 
southwestern petroleum products has been announced. This 
refinery has a rated crude-oil capacity of 15,000 bbl. per day 
with a 14,000 bbl. cracking unit. It has been used to supply 
the Fort Worth-Dallas area. One of the largest refineries on 
the Gulf Coast owned by The Texas Company at Port Ar- 
thur, will now supply the area. Previously the company had 
shutdown the Galena Park refinery near Houston, Texas, 
which plant has a crude oil capacity of 25,000 bbl. per day 
and a 2500-bbl. cracking unit. 





cash consideration involved 
in the transaction was 
$550,000. With a capacity 
of nearly 100,000,000 cu. 
ft. per day, the plant re- 
ceives gas for processing 


Crude Runs to Stills, Gasoline, Gas and Fuel Oil Stocks 
Week Ended May 2, 1942 
A.P.I. Figures 


(Figures in thousands of bbl. of 42 gal. each) 


According to J. S. Leach, 
the shutdowns are caused 
by inability to transport 
petroleum products to the 
East Coast. Production of 
the Port Arthur plant is 


Percent : normally moved by tanker 


; Percent Daily Operated Tota! - 
from wells in the Ben Bolt Potential Avg. Crude of Total Motor Total Gas to the East Coast, but will 
Capacity Runs to Capacity Fuel and Fue , : 
area. DISTRICT ‘ Reporting Stills Reporting Stocks Oil Stocks now supply areas served by 
*Combined: East 
= uae Toast, the closed plants. 


Louisiana Gulf, 
North Louisiana- 
Arkansas, and 


M. W. Kellogg Company 


has been awarded a con- 





a 


Petroleos Mexicanos, the 








~ Inland Texas ie 89.7 1,549 65.0 45,807 29,637 : ° 
> by oo Oil Appalachian... 84.5 160 92.0 3,995 1,010 Mexican age toe nag oil 
ompany o ew lerse nd., Ill., Ky. a 703 89.7 21,842 5,941 agenc is annin “_— 
f sured P J y Okla., Kans., Mo. 81.1 355 84.9 10,072 2,549 § y P ai 
or construction of addi- Rocky Mountain 50.7 83 60.1 2°481 876 struction of a new refinery 
tional facilities for gaso-. one gegen —— 75.1 17,179 69,564 near Tampico, Mexico, em- 
line processing at the lat- B. OF M. BASIS ploying American engi- 
ter’s Baltimore, Maryland, atte $441 v8.6 101,876 109,677 neers and materials. The re- 
refinery, which will cost B. OF M. BASIS finery will contain a unit 
f | APRIL 25, 1942 86.9 3,506 74.9 102,897 120,347 a 
approximately $2,000,000. U. S. B. OF MINES for production of aviation 
BASIS MAY 3, . . 
The refinery has a present Ks 3.978 95,823 198,910 gasoline. It is expected that 
capacity of 37,000 bbl. per — alii alt’ taa iain tiie the proposed plant will cost 
e request oO e ice 0 e etroieum oordinator. 
day. nase about $7,500,000. 
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PRESSUR 
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For the NATION'S REFINERIES 


Wow steel pressure vessels and refinery towers 


are playing an important role in the war effort. 
For, without modern equipment of the type shown here, 
it would be impossible for the nation’s refineries to 
sustain today’s vital production of high octane fuels, 
lubricants, and the numerous other essential petre- 
leum products. 

Production capacity of welded steel pressure ves- 
sels and refinery towers of all types has of course been 
increased tremendously, but the design and fabrica- 

{| A gee tion of this class of work is by no means new to our 
a *@ shops. Plant facilities for handling difficult welding 
,- and fabrication, as well as radiographing and stress 
relieving, are complete in every detail. All work 

must pass the strictest inspection during each step 


-f of fabrication, which assures the expected results 
\ when installed at the refinery. 
@ ABOVE: 7 ft. diam. by 85% ft. bubble tower, x-rayed 
and stress-relieved for an Oklahoma refinery. LEFT, 
CENTER: One of three 6 ft. 4 in. diam. by 45 ft. stress- 


relieved vessels built for West Indies service. BOTTOM, 
LEFT: 5% ft. diam. by 71% ft. absorber tower. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM ® CHICAGO © CLEVELAND ® DETROIT © HOUSTON * NEW YORK 
PHILADELPHIA © SAN FRANCISCO * TULSA * WASHINGTON 








So 


ee ES Re. 


major Of! Field activities 





gy Alma Oil Company apparently has opened a new oil 
pool of considerable size with its Deroin No. 1, a wild- 
cat test in northeastern Pawnee County, Oklahoma, in SW 
NW NW of 25-23n-3e. The test, situated between the 
Watchorn pool on the west and the Masham pool on the east, 
was not considered an extremely important test and received 
little notice, 


Simpson dolomite was topped at 3810 ft. and a survey run 
at 3859 ft. indicated oil and gas prospects. Drilling, in charge 
of Joe Trigg, contractor, continued to 3880 ft. and found 
the Wilcox sand. This formation showed oil to 3891 ft., large 
gas volume being encountered at that depth. One hundred 
and eight bbl. of oil flowed from the well during the first 
hour; 107 bbl. the second hour; 113 the third hour; 108 the 
fourth; 107 the fifth, and 108 the seventh. Gas volume 
through 7-in. casing was estimated at 15,000,000 cu. ft. 


The wildcat is located on a structural high that geologists 
say extends across the Arkansas River and into the extreme 
part of southwestern Osage County. 


- 


The Phillips Petroleum Company has announced the com- 
pletion of a well in West Texas as the opener of a new 
Ordovician pool. The well, University No. 1 in section 30- 
10-U, Andrews County, produced by natural flow through 
2-in. tubing 380 bbl. of 44.3-gravity oil on a three-hour 
test. The gas flow was estimated at 2,500,000 cu. ft. per day. 

The Ellenburger dolomite was topped at 7740 ft. Total 
depth of the well is 7855 ft., being completed in the dolo- 
mite. Fifty-eight of the 115 ft. of dolomite revealed good 
porosity and saturation. Casing was cemented at 7805 ft. 


The Phil-Han Oil Company and Adair and Morton, An- 
derson No. 1 has extended the Henne pool in McPherson 
County, Kansas, a quarter mile northwest of present produc- 
tion. The well pumped 774 bbl. of oil through 214-in. tub- 
ing in 24 hours on an official test. Production began after 
chat was acidized at 2645 ft. The top of the producing zone 
was found at 2634 ft. 


Stafford County, Kansas, has a new extension to the Drach 
pool, one-half mile to the east. Stanolind Oil and Gas Com- 
pany Harme No. 1, CN¥% NE NW of 18-22-12w, was 
given a state allowable of 74 bbl. per day from the Arbuckle 
at 3671 ft. after acidizing. The top of the Arbuckle was 
found at 3666 ft. The well swabbed 20 and 23 bbl. of oil 
on a two-hour test. 


s 


A new oil field has been opened in the Hays area, Cal- 
casieu Parish, Louisiana, by Gulf Oil Corporation’s Calcasieu 
National Bank No. 2. This well made 61 bbl of 46-gravity 
oil through a 3/16-in. choke during an initial production 
test. Approximately 4,000,000 cu. ft. of gas accompanied 
the oil flow. 


od 


A stratigraphic test by the Carter Oil Company on their 
Abernathy No. 1, SW SW section 29-12s-5e, Chickasaw 
County, Mississippi, a wildcat well, logged three oil showings 
in the Mississippian zone at 2410-27 ft., 2705-08 ft., and 
3108-31 ft. Casing has been run. Total depth of the well is 
3494 ft. Location of the well is 30 miles west of the old 
Armory gas field, now depleted. 








AVERAGE CRUDE OIL PRICES 





California Louisiana 
Kettleman Hills $1.23-1.29 Rodessa $ .88-1.20 
Playa Del Rey. .80- .87 Gulf Coast 93-1.36 


Coalinga T3-1.18 North Louisiana  .98-1.30 

Wilmington .68-1.24 
Montana 1.00-1.15 Illinois 1.22-1.37 
WwW i .45-1.15 

ied Kentucky 1.32-1.43 
Colorado .96-1.20 
New Mexico -70-1.15 Indiana 85-1.25 
Texas Ohio 

North Central .97-1.21 : 

Panhandle -70-1.12 Lima 1.17 

West Texas .80-1.27 Michigan 1.24-1.44 

Gulf Coast .93-1.48 

Darst Creek 1.14 Pennsylvania 

East Texas - ,80-1.27 Bradford 3.00 

Talco .79 

Southwest 2.65 

Kansas .93-1.25 a 2.59 
Oklahoma -75-1.25 Buckeye 2.55 
Arkansas .94-1.36 Corning 1.31 


DAILY AVERAGE CRUDE OIL PRODUCTION 


Data Supplied by A.P.I. 
(Figures in bbl. of 42 gal. each) 


























Week Week Week 

10.P.C. Ended Ended Ended 

Recommendations May 2, March 28, May 3, 

for April 1942 1942 1941 
Oklahoma eee 436,900 7404,650 387,350 408,650 
SS aa 253,400 2255,300 238,900 209,100 
eae 5,000 2 3,900 4,150 4,200 
Panhandle Texas... F 78,500 89,200 76,850 
North Texas... signi 161,800 148,800 125,800 
West Texas a 140,150 233,200 210.250 
East Central Texas______ see Ee 73,900 90,000 74,950 
nae, cee... TSS 146,400 368,200 304,000 
Southwest Texas... _. neem 114,500 195,850 175,100 
Coastal Texas _.......__. ren 181,250 284,900 232,800 
TOTAL TEXAS... 1,134,000 896,500 1,410,150 _ 1,199,750 
North Louisiana <deoe 81,850 81,100 72,100 
Coastal Louisiana... —..... 232,500 253,800 235,450 
7c7 aL iA................ 313,000 314,350 334,900 307,550 
Arkansas 74,000 73,600 76,750 72,350 
Mississippi 49,800 2 91,250 94,250 28,450 
Tilinois ___. Ma 354,400 295,150 317,550 322,900 
eae 18,200 2 20,850 19,350 21,800 
Eastern (not incl. 
ao. one 208.) 102,600 103,200 96,800 93,250 
ee = 60,200 63,200 45,900 38,000 
a 88.900 90,750 91,000 73,600 
ore 23,700 21,600 24,400 19,100 
Comrade = 6,900 5,250 5,600 3,800 
New Mexico 86,000 73,650 92,800 108,800 
TOTAL EAST 

OF CALIF... 3,007,000 2,713,200 3,286,850 — 2,911,300 
California ____ is 659,800 621,800 — 583,000 595,800 
TOTAL U.S... 3,666,800 3,335,000 3,819,850 3,507,100 





1Beginning with April the O.P.C. recommendations represent the pro- 
duction of ali petroleum liquids, including crude oil, condensate and nat- 
ural gas derivatives recovered from oil, condensate and gas fields. For- 
merly the recommended rates were for crude oil only. State allowables 
are also calculated on the same basis beginning with April. It may be 
that certain wells will be found incapable of producing the allowables 
granted. Actual state production may, for this reason, prove to be less 
than the allowables. The Bureau of Mines reported the daily average 
production of natural gasoline in January, 1942, in barrels as follows: 
Oklahoma, 29,000; Kansas, 6,000; Texas, 114,000; Louisiana, 21,000; 
Arkansas, 2,000; California, 43,000; other states, including New Mex- 
ico, 26,000. 

Oklahoma, Kansas, Nebraska, Mississippi, Indiana figures are for 





week ended 7 a. m., April 29th. 
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“KEEP “EM PRODUCING— 
that’s our job!” 


“KEEP ’EM PRODUCING ... We must maintain production—and do it 
with less manpower and less equipment. 


oer 


[hat’s the man-sized problem to be solved by oil producers as their 
part in the Victory program. 


“Can it be done? Yes—and Dowell is helping do it. Ten years of 
experience in oil and gas well servicing give the ‘know-how’. Dowell 
Services are daily adding many extra barrels of oil for the use of our 
mechanized armed forces—and conserving manpower and materials for 
the producers as well. 


“Tt’s a story you'll want to know—completely. Let us give you all the 
facts about these timely answers to your problems and America’s 
vital need.” 

DOWELL INCORPORATED 


Executive Office: MIDLAND, MICHIGAN —General Office: KENNEDY BUILDING, TULSA, OKLAHOMA 
Subsidiary of The Dow Chemical Company 

















DOWELL 


FOR OIL AND GAS WELL 
CHEMICAL SERVICE 

















PETROLEUM Statistics AND FIELD Operations 



































































U. S. Daily Average Production Daily Average Crude Runs to Stills 
| 4,000,000 4} 3,900,000 
' 3,850,000 = 3,800,000 
5 3,700,000 = 3,700,000 
* 3,550,000 s 3,600,000 
| 3,400,000 ¥ | 3,500,000 a 
peewee eg eg dE eeeosdetgend E 
SBAadcKZOZASMAK Smana<cKZOZQA Sune < 
U. S. Crude Oil Stocks Finished Gasoline Stocks—Total U. S.* 
4} 285,000,000 n 100,000,000 
— 
a 270,000,000 90,000,000 
& 255,000,000 ~ 
< 240,000,000 < 80,000,000 
| 225,000,000 | 70,000,000 
eS ee ee ~Pnbe stds. “2 te 
soe Ss as oat s gq, soe 5S Oa5059 S¢ 2 es g, 
San<¢80Z0 Sn2< SSBZ<S3OZASHEK 





*These figures include finished and unfinished gasoline stocks. Prior to January, 1941, this chart showed finished stocks only. Above statistics by American 
Petroleum Institute. 



















































































J e . J ° e 
Summarized Operations in Active Fields for April, 1942 
Completions Producers Rigs Drilling Depth of No. Casing Gravity Type of 
Wells Production Strings of Oil Tool Used 
TEXAS 
NE Ee eer ee 44 26 5 41 3500-3700 2 40 Rotary 
I ein i si oe eset le plan rhe 6 5 2 6 4400-5584 2 22-35 Rotary 
NS  PEPPCE TOC CR eee 31 20 6 24 4800-6850 2 20-30 Rotary 
EE en 18 14 5 16 3675-4377 2or3 32-36 Rotary 
sa cicls cla dinien Galen sate eee 53 45 8 51 1700-3900 2 40 Rot.-Cab. 
NS COC TE ERC T 9 6 3 8 3922-5878 2or3 21-54 Rotary 
ae eer eee 8 5 3 12 3730-3935 2 42-43 Rot.-Cab. 
eS) een re ae 14 9 4 9 4495-4912 , 19-29 ‘Rotary 
OKLAHOMA 
NID MIE ora soe: S d.era-sita estos 6 5 7 3 2150-4125 2or3 38 Rotary 
KANSAS 
ET Ee 9 7 5 4 2926-3435 2 and 5 32-37 Rot.-Cab. 
ee re eee 8 4 6 3 3222-4085 2 and 5 42-48 Rot.-Cab. 
EEE LEER ELEC OT ORCS 5 3 6 6 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS 
NS ilo cea so aiew 0 ee wald eine 125 93 96 107 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 
RE ne re ee eg 20 18 5 8 3150-4030 2 30-34 ntot.-Cab. 
CALIFORNIA 
os aie oc a bes wrens weit 16 15 9 9 1840-11 ,450 3 or4 14-30 Rotary 
SET EO OO PO TI Oe 8 5 3 5 3500-4000 2 and 3 18-20 Rotary 
° o e,e . 
Field Activities by States for April, 1942 
STATE Completions Producers Locations Rigs Drilling Wells Production, 1941 
April March April March April March April March April March (In Barrels) 
NS ds masiareees 24 18 22 14 17 3 8 3 8 3 29,263 ,000 
TNR. cv vesnedewes 72 50 64 36 49 50 37 40 18 21 230,271,000 
SES ate a re oe ae eee eink ee ey Pye a eas 1,792,000 
OT Sree 125 98 93 63 66 79 96 98 107 104 131,272,000 
I oo re a sare eb cr 47 25 32 13 30 26 10 8 19 16 6,998,000 
Snr 88 72 70 43 75 70 14 14 94 88 82,733,000 
Es cca ewewae ee Saves Seas peas one inc ‘stan en re iors 4,790,000 
er 101 84 86 53 39 46 25 22 37 41 116,038,000 
Serre 41 28 33 15 41 34 15 11 28 25 16,312,000 
Mississippi........... 22 9 16 4 ae ben ae irs wate Se 15,528,000 
PEGMOBRG. . ccccecseves 15 Fj 12 5 0 3 4 1 10 4 7,440,000 
Rs <x.0:0:6 4 ame 00 <a =e as sole ee = rere goss bad 1,785,000 
New Mexico.......... 54 36 48 28 21 13 9 6 13 15 39,109,000 
eer 96 88* 94 88* ihe eee os Basa eee gag 5,180,000 
SR ara eee 71 53 68 42 ee er nih — eins sie 3,342,000 
ID 5.5.6 50 ae awe 130 94 118 57 92 81 21 15 76 73 154,817,000 
Pennsylvania......... 264 248 240 243 ee baa eal bicis iia Paes she 16,700,000 
. | SE Saar 762 435 514 311 636 495 463 308 443 310 501,745,000 
West Virginia......... 67 48 53 41 37 40 20 16 29 25 3,418,000 
i. 9 6 5 4 5 3 4 3 3 1 29,952,000 
a 1988 1399 | 1568 1060 2676 943 726 544 885 726 1,398,485 ,000 





*Includes water-intake and pressure wells. 
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SOLVING THE PRODUCTION 
PROBLEM OF THE PERMIAN BASIN 








Nixon Gas-Lift Systen 


Look at the records of a number of leases in the Permian Basin that are 
producing with the Nixon Gas-Lift System. 


Several hundred installations in this West Texas-New Mexico area are 


handling the heavy volumes of sand, formation gas, and low fluid levels 
with extreme economy and efficiency. 


Operating costs are being held to an extreme low, so that despite low 
allowables and small returns, operators are able to show a profit. 


Lease A Lease B Lease C Lease D 


Number of Wells equipped Number of Wells equipped Number of Wells equipped Number of Wells equipped 
with Nixon Gas-Lift.... 42 with Nixon Gas-Lift .... 29 with Nixon Gas-Lift .... 37 with Nixon Gas-Lift .... 16 
Averace months of operation Average months of operation Average months of operativn Average months of operation 


per well .... 17.9 months per well..... 10.5 months per well..... 11.2 months per well...... 13 months 

Average cost of repair parts Average cost of repair parts Average cost of repair parts Average cost of repair parts 

per well per day .. . $.048 per well per day . . $.0026 per well per day . . $.0058 per well per day . . . $.022 
1412 MAURY STREET HOUSTON, TEXAS 
SALES OFFICES: Tulsa, Oklahoma; Dallas, Texas BRANCH STORES: TEXAS—Gladewater, Barbers Hill, Bay City, Mona- 
LOS ANGELES: 1341 South Hope St., Phone Richmond 9121 hans, Alice, Victoria, Corpus Christi. LOUISIANA—Rodessa, Lake Charles. 


TRINIDAD, B.W.I1.: Neal Massey Eng. Corp. New Iberia, Harvey, Shreveport 
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MAJOR Pipe Line ACTIVITIES 








NEW 32-mile section of 12-in. pipe line between Hey- 

worth and Wilmington, in southern Illinois, parallel- 
ing an existing section of line, will soon increase by about 
15 percent the delivery of crude oil to Chicago, Illinois, 
refineries by The Texas-Empire Pipe Line Company, sub- 
sidiary of The Texas Company and the Cities Service Com- 
pany. 

Work has begun on the new section of line, which is ex- 
pected to be completed in approximately 30 days, officials 
of the pipe line company report. Upon completion of the line, 
the system, which extends to the oil fields of the southwest, 
will include double lines into Chicago. 

The line has been supplying The Texas Company plant 
at Lockport and the Cities Service plant at East Chicago. 


a= 

Recommended plans have been completed for construction 
of a 1400-mile pipe line to alleviate the shortage of crude oil 
and gasoline on the Atlantic seaboard. 

The final specifications for the all-important project to 
carry oil from the East Texas fields into the Illinois basin 
and Ohio River shipping points have been received in Wash- 
ington, D. C. 

The cost of construction of the line has been unofficially 
estimated at $25,000,000 to $30,000,000. The line will have 
a capacity of 300,000 bbl. per day. This flow is expected to 
step-up volume of oil shipments into the eastern area to 
more than 1,000,000 bbl. per 24 hours. With normal con- 
sumption in the east nearly 1,500,000 bbl. per day it is ex- 
pected that with rationing the supply will be sufficient. 

Pipe to be used in the line will be reconditioned pipe and 
rebuilt pumping equipment. No approval from the priori- 
ties administration of WPB-OPC is required to construct the 
line with used equipment. Priorities have been refused sev- 
eral times to Oil Coérdinator Harold L. Ickes for the use of 
new steel pipe and equipment for a similar project. 

Surveys by the industry have disclosed approximately 1400 
miles of 10- and 12-in. pipe that can be taken up from 
little-used lines or salvaged for the new line. Most of this 
equipment is in the Texas and Gulf Coast areas. Some of the 
pipe lines to be taken up are only partially in use and some 
are idle. 

This line will transport oil to Illinois and Ohio River ship- 
ping centers, from where it will be further transported by 
river barges, railroad tank cars, and loops on existing pipe 
lines to the eastern points. Overland shipping to the Atlantic 
Coast area is now approximately 700,000 bbl. per day. 

Numerous government officials have approved the project, 
which would require about six months to construct. It is 
expected that the cost of the line will be borne by the oil 
companies and preliminary details of the project were worked 
out by the Petroleum Industry War Council. 

Diversion of an increasing number of tank cars from the 
Mid-Continent and other areas for service into thé Atlantic 
Coast area has been requested by the government. This is 
reportedly in line with the government’s plan to depend en- 
tirely on overland shipments instead of coastwise tankers, 
which have been targets for submarines operating in Atlantic 
waters. 

a 

Construction is now beginning on at least 7 of 10 new 
pipe-line projects designed to relieve the eastern shortage of 
oil and gasoline, according to a report of the Petroleum 
Industry War Council. 

Chairman W. Alton Jones states that all projects begun 
or to begin soon are contemplating the use of pipe and equip- 
ment taken from existing lines. Jones said the pipe line from 
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East Texas to New York and Philadelphia is still “marking 
time,” because it would require new pipe. 

Among the major projects soon to begin, Alton reported, 
will be the reversing of a crude line between East Texas 
and Houston and extension of the line to a point near Pa- 
ducah, Kentucky, on the Ohio River. This line is expected to 
move approximately 75,000 bbl. of crude oil daily to the 
river terminal from which it will be carried to eastern points 
by river barge and railroads. 

Plans to extend both ends of the Plantation Pipe Line Cor- 
poration gasoline pipe line operating from Baton Rouge, 
Louisiana, to Greensboro, North Carolina, are also well under 
way. The plans are to extend the southern end of the line to 
Beaumont whereas the northern end will be extended to Nor- 
folk, Virginia, or Baltimore, Maryland. Execution of this plan 
is expected to substantially increase deliveries to the East. 

The Atlas Pipe Line Company line from East Texas to 
Shreveport, Louisiana, is being reconditioned and used pipe 
will be used to connect this line with that of the Standard 
Oil Company of Louisiana to Grand Lake on the Mississippi 
River. The line is then expected to carry between 25,000 
and 50,000 bbl. of crude oil per day to the Mississippi to be 
transported by barge on up the river. 

Remaining projects ready for construction consist of an 
8-in. line from Tinsley field, Mississippi, to Memphis, Ten- 
nessee, to reduce the length of rail and barge hauls; reversal 
of the Tuscarora Pipe Line Company line from the Ohio 
boundary to Bayonne, New Jersey; construction of a con- 
necting line between Fostoria and Akron, Ohio, and the en- 
largement of terminal facilities on the Great Lakes to permit 
greater barge movements to the East by way of the lakes. 


a 


The Office of Petroleum Coérdinator announced obtain- 
ing an A-1-A priority rating for a pipe-line project to make 
the refineries of the San Francisco Bay area entirely inde- 
pendent of ocean transportation for their crude oil supply 
early in June. 

The project involves conversion from natural gas to crude 
oil service of the 24- to 26-in. Stanpac pipe line, extending 
from Kettleman Hills to the Bay region, and substitution of 
the Rio Vista gas field as the source of gas supply fer com- 
muniti¢és now served by the Stanpac line, which will pro- 
vide inland transportation for 100,000 bbl. of crude oil 
daily to bay refineries. 

The A-1-A rating covers mainly the small amount of 
new steel pipe required to make the cenversion possible. 
Total expenditures for materials will not exceed $1,500,000, 
it is estimated. 

Sponsors of the conversion and supply-substitution project 
are the Standard @il Company of California and the Pacific 
Gas and Electric Company, joint owners of the Stanpac line. 

Standard is proceeding to convert Stanpac to crude serv- 
ice by removing compressors on the line, and substituting a 
number of pumps, all of which are on hand from used equip- 
ment. At the same time, by rearranging its facilities and 
laying some new pipe, Pacific Gas and Electric will substitute 
Rio Vista for the Kettleman Hills natural gas being moved 
to the Bay region via the Stanpac line. 

The conversion also will necessitate servicing five San Joa- 
quin Valley communities, Dos Palos, Los Banos, Gustine, 
Newman, and Patterson, from the Rio Vista field. 

This will be accomplished by laying a 50- to 60-mile 
string of pipe along the Stanpac right-of-way to connect 
with Pacific Gas and Electric’s 16-in. line running from 
near Vernalis to Sacramento by way of Stockton. The 16-in. 
line already is tied in directly with the Rio Vista gas supply. 
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Ample Availability of U. S. Oil 
Was No Accident 





LL other wars have ended. This one 
A will. And when the decorations 
are passed out to those who have served 
their country well in its greatest 
emergency, one wonders what will be 
handed to that most vilified of all U. S. 


industries, the petroleum business. 


Some facts are so little recognized, 
are so far out of line with common 


opinion, that reviewers hardly dare ex- 


hibit them lest they be thought fools. 

What or who has done more to as- 
sure winning of this war than the 
United States oil industry? 

Popular opinion of course realizes the 
supreme importance of petroleum at 
this time. It is common knowledge that 
most of the world’s supply of petro- 
leum is here in the United States; also 
that we have reserves of available sur- 
plus sufficient for any emergency for a 
time at least. If the public does not, 
war boards at Washington and London 
do, know how gravely uncertain are 
other sources of supply available to the 
United Nations and how gravely ulti- 
mate victory is dependent on United 
States oil wells. 

But who knows why we happen to 
have this so gravely important asset at 
this critical period? 

This reserve of petroleum now avail- 
able in this country is not an accident 
of nature. It is not due to great na- 
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wrote an oil news column for the Muskogee 
Phoenix in 1913—In 1915, went to Tulsa, Okla- 
homa, as staff correspondent of the Fuel Oil 
Journal of Houston, Texas—Continued in 
charge of Mid-Continent section of that journal 
after it moved to New York in 1917 as the Oil 
Trade Journal—in 1919, was in Dallas for a 
year under contract with the Chamber of Com- 
merce “to put Dallas in the oil news date- 
lines’ —From 1919 onward, was an occasional 
contributor to New York dailies, especially the 
Wall Street Journal, of articles on general 
aspects of the oil business—From 1920 until 
into the middle 30's also acted as private cor- 
respondent for eastern banking and stock-and- 
bond houses, as a specialist in the matter of 
the United States crude oil supply—For the 
last 17 months has been gathering data for 
a history of the petroleum industry since the 
Dissolution Decree. 


x+ More than 20 years ago leaders of the industry foresaw 
need of petroleum reserves for future national emergency 
and did something about it 


tional preparations for national defense. 
It is not due to federal policies and aid. 
It is not due to WPA or RFC loans. 

It is due solely to the U. S. oil indus- 
try; to oil policies arising more than 
20 years ago, after the First World War 
had proved the grave need of petro- 
leum reserves for future national emer- 
gencies. 

The petroleum supply of the United 
States is the United Nations’ greatest 
assurance of victory. The monumental 
preduction of tanks and airplanes and 
other war machinery moved by or 
moving on petroleum, now going cn 
in the United States and England, is 
futile without petroleum; and this na- 
tion alone has petroleum in sufficient 
quantities where the enemy cannot hope 
to attack it successfully. Outside the 
United States’ resources of oil—about 
two-thirds of all that is produced in the 
world—nothing else is quite safe from 
the enemy. Already the Japanese have 
seized and are converting to their own 
use the valuable petroleum deposits of 
the Dutch East Indies and Burma. 
Germany and her allies on Continental 
Europe at this very moment are mak- 
ing a desperate cnslaught on Russia to 
try to cut Russia off from and seize for 
themselves the highly important petro- 
leum of the Caucasus; no doubt with 
intent, if successful against Russia, to 
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continue their conquest and try to seize 
the Mesopotamian and Persian oil fields. 


Where Else Oil? 


Where else in the world is oil in 
quantity? Owing to far-sighted poli- 
cies of American, English, and Dutch 
oil men,a big supply has been developed 
in South America since the First World 
War—but is South American oil safe 
from the enemy? Ask the tanker crews 
that are doggedly braving the perils of 
sinking by lurking enemy under-sea 
craft. Much of the South American 
petroleum must be moved twice, first 
across water to refineries, next to where 
it is needed. It is not inconceivable that 
the South American supply might be 
cut off; it takes less steel for a sub- 
marine than for an ocean-tanker. Mex- 
ico has oil—oil that was of great im- 
portance in the First World War—but 
its output is much smaller than twen- 
ty-odd years ago and now might be 
dismissed as negligible. 

Left for the United Nations in the 
way of petroleum immediately avail- 
able and in all its refined forms and 
safe from enemy attack is only that 
reserve supply that the U. S. oil indus- 
try has built-up in this country. 


Published records of the U. S. oil 
industry during and since the First 
World War hold ample evidence to 
prove that the U. S. oil reserves, now 
utterly important, are not due to 
chance but to a drastic revolution in 
underlying oil policy and the initiation 
of a program that subordinated profits 
to building up an underground supply 
of surplus petroleum. 

That the public has not seen this 
is partly because of that political in- 
eptitude of the oil industry that has 
so seriously handicapped its public re- 
lations for a number of years and 
partly to the fact that the public was 
hypnotized ten years ago by the enor- 
mous East Texas pool and concurrent 
discoveries into believing that the 
growing reserves were due to chance. 
It has escaped general attention that 
since East Texas was discovered almost 
twenty billion barrels of new reserves 
have been found here in the United 
States. All petroleum originally in the 
East Texas pool would be but a frac- 
tion of the additions to reserves since 
it was discovered. As huge as was East 
Texas, it was quickly seen by oil lead- 
ers that continued heavy discovery was 
essential to the new program. By far 
the most of the surplus now at well- 
heads is the fifteen or sixteen billion 
barrels of new reserves found from 
1934 to 1941. 


Change in Industry Policy 


In the corporation records of such 
authoritative statistical concerns as 
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Moody’s or Standard Statistics, Inc., is 
proof enough of some great change in 
the economy of the U. S. oil industry 
since the First World War, as a result 
of which earnings have been far less 
than in former days. Earnings of the 
best-managed oil companies, for more 
than two decades, have averaged less 
than those of other great industries. 
This point was brought out emphati- 
cally a couple of years ago by the Tem- 
porary National Economics Commit- 
mittee, in an exhaustive survey of the 
petroleum business. It seems to have 
been early recognized by oil leaders 
that the new policy toward the crude 
oil supply would necessarily have a 
bad effect on earnings. In 1923, with 
the new policy dimly taking shape, 
Amos L. Beaty, then president of The 
Texas Company, in an address before 
the American Petroleum Institute, said 
that he believed “the days of phe- 


nomenal earnings are past.” Some years 
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later, with the program of building 
reserves getting under good headway, 
Walter C. Teagle of the Standard of 
Jersey stated, in substance, that the 
American petroleum industry must be 
content with conducting its business 
indefinitely on a basis of “large volume 
and low profits.” The nature of the 
oil-producing business — an unorgan- 
ized mass of tens of thousands of small 
producers and a few large ones, with 
constructive codperation prohibited by 
federal law —has made it impossible 
from the beginning to develop under- 
ground reserves along good economic 
or engineering lines. There was no way 
to prevent unnecessarily rapid drilling 
of a new reserve. The first strong evi- 
dence that a new policy was in opera- 
tion with regard to the crude oil sup- 
ply was in 1922, when, for the first 
time, major crude oil buyers showed 
reluctance to build more tankage and 
store the surplus of a current overpro- 
duction or to cut prices of crude oil 
to those abnormally low levels that 
had been customary during past pe- 
riods of excessive production. On the 
contrary, prices were maintained at 
levels averaging considerably higher 





than during similar bearish periods in 
previous years. (An essential feature 
of the policy for maintaining reserves, 
a feature considered from the begin- 
ning of the program, was the necessity 
of “stabilizing prices” at some level 
that would encourage discovery work 
to continue.) The obsolete policy that 
was beginning to be abandoned in 
1922, the policy that had been fol- 
lowed for sixty-odd years, had been to 
preserve average earning power during 
periods of too much crude oil by 
checking drilling with abnormally low 
prices and to absorb the surplus oil 
into storage tanks. But aboveground 
storage had begun to lose favor before 
the First World War was ended. The 
scarcity of petroleum during that war 
had concentrated thought on the need 
to conserve the oil supply to the great- 
est possible extent. The loss of above- 
ground storage, through leakage, light- 
ning, and evaporation, caused much 
concern. Then, with the airplane show- 
ing what bombs might do to a tank 
farm, it was realized that oil reserves 
that might be needed in war would be 
safer if underground. 


Reserves Before Profits 


The multitudinous troubles of the 
U. S. oil business during the last ten 
years have not been due to clashing 
interests of ‘“‘majors” and “‘independ- 
ents” nor to efforts of large com- 
panies to squeeze out small businesses 
nor to “monopolistic practices” nor to 
“conspiracies in restraint of trade” but 
were due to the policy that has put the 
matter of crude oil reserves ahead of 
profits. Some day historians are likely 
to treat the Madison cases as a gross 
miscarriage of justice. 


When the United States entered the 
First World War in April, 1917, Presi- 
dent Woodrow Wilson called to Wash- 
ington leading businessmen of all lines 
to aid the federal boards in codrdinat- 
ing the nation’s productive power for 
warfare. These businessmen were 
formed into advisory committees of 
quasi-official standing. One committee 
was on petroleum. That committee 
elected as its chairman Alfred C. Bed- 
ford, then president of the Standard 
Oil Company (New Jersey). During 
the war years 1917-1918 he concen- 
trated on that war’s need for oil, do- 
ing his job so well that at a banquet 
given in his honor soon after the Ar- 
mistice, the representative of the Brit- 
ish Government attending the affair 
said, “The winning of the war de- 
pended to a large extent on the win- 
ning of oil by Mr. Bedford.” 

Bedford was the actual ‘Petroleum 
Coérdinator” during the First World 
War, even if acting unofficially. Dur- 
ing the war, he said most about the 
necessity of more drilling then, but 
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time and again referred to the future, 
particularly to the need of “‘a stabilized 
supply” holding greater reserves. Other 
oil men expressed the same thought. In 
1916, when Cushing’s collapse left an 
acute shortage of crude oil, J. C. Don- 
nell of the Ohio Oil Company expressed 
the hope of some great discoveries that 
might afford a more “stabilized” sup- 
ply. In 1918, the Oil Trade Journal 
quoted anonymously “an executive of 
one of the very largest oil companies” 
as saying that the Ranger, Texas, dis- 
covery might have found such a vast 
deposit of petroleum that “it would 
stabilize the business for twenty years.” 
The thought of a stabilized supply of 
crude oil, maintained by “stabilized 
prices,” was common in the oil business 
by the end of the First World War, 
usually with the collateral thought that 
the supply should hold reserves for 


some years ahead. 


Birth of Co-operation 


Those oil leaders who had served 
their country at Washington in 1917- 
1918 during the First World War seem 
to have returned to their business posts 
with a graver sense of their own great 
responsibilities. They had seen, as had 
the world, how deadly important was 
petroleum in war and how rapidly war 
cut into supply. “Utterances” of the 
period show they felt that a few hun- 
dred million barrels of oil in above- 
ground tanks was utterly inadequate as 
a reserve for national emergencies. It is 
possible, knowing foreign affairs as well 
as some of them did, that they foresaw 
a future that might easily give birth to 
other great emergencies. Toward the 
end of the war, Bedford’s public ad- 
dresses showed more and more of what 
might be termed national conscious- 
ness. They also showed that he felt the 
U. S. oil industry should forget old 
feuds and work together after the war, 
not only for the oil business, but “for 
the benefit of the nation, the public, 
and the oil business.” 


Having quickly become of such pub- 
lic influence that he might have become 
a power politically had he chosen, Bed- 
ford was chiefly instrumental in or- 
ganizing the American Petroleum In- 
stitute. Its purpose has been challenged. 
In Kemnitzer’s stolid book, Rebirth of 
Monopoly, it is argued, with the argu- 
ing supported only by argument, that 
the Institute was intended to rebuild or 
perpetuate “monopoly.” In an anti- 
trust action begun by the Department 
of Justice in 1940 is a contention 
somewhat similar. But it can be urged 
just as readily and more logically that 
the Institute was intended only to pro- 
mote constructive codperation “for the 
benefit of the nation, the public, and 
the oil business.” If it was part of a 
plan of Standard Oil to recreate ‘“‘mo- 


nopoly,” it has had most peculiar ef- 
fects. Results of oil policies since the 
Institute was organized cannot be 
argued for they can be expressed 
mathematically. As for Standard Oil— 
those businesses so known have lost a 
big percentage of the relative position 
they held in 1919. As for the oil busi- 
ness as a whole—it has earned much 
less profit, comparatively, since 1919. 
As for the public—it has bought its 
petroleum products at much lower 
prices since 1919. As for the nation— 
it has had accummulated for it since 
1919 a reserve supply of oil that might 
prove to be the most important single 
factor in saving Christian civilization. 
Organization of the American Petro- 
leum Institute has been a potent influ- 
ence in aiding the U. S. oil industry to 
work together, and this has redounded 
to the welfare of the nation and the 
public. Standard Oil history, about that 
time, holds some strange indications. 
Had Kemnitzer desired, he might have 
found as much material for a book, not 
on rebirth of monopoly, but on Stand- 
ard Oil abandoning old profit policies 
in favor of public service. Great 
changes then were going on in Stand- 
ard Oil. The elder Rockefeller was giv- 
ing away the last of his shares to great 
foundations for the benefit of human- 
ity. All the Standard companies were 
reducing par value of shares and list- 
ing them on stock exchanges, to en- 
courage larger public ownership. The 
younger Rockefeller was publicly urg- 
ing, as a general policy for all industry, 
more attention to company-employee 
relationship. The companies were put- 
ting employee-benefit ideas into prac- 
tice. All this showed signs of some 
sort of revolution within Standard Oil 
itself. 


Need for More Oil in 1918 


When war ended in 1918, there was 
such shortage of oil at U. S. wellheads 
that the domestic industry concen- 
trated for the next 12 months on an 
enormous drilling campaign to get sup- 
ply to balance consumption. By the 
end of 1919 it looked as though this 
campaign had failed. Supply was still 
behind current demand. The necessity 
of protecting what oil was left in the 
United States by strong American oil 
development in foreign lands was gen- 
erally urged. England, through her 
government and her oil men, had be- 
gun very vigorously to develop British- 
owned supplies, largely because of the 
general belief that the U. S. resources 
of oil were approaching exhaustion, or 
at least chronic shortage. 


But continuation of the extraordi- 
nary U. S. drilling campaign through 
1920—under stimulus of extraordi- 
narily high prices for oil—were getting 
such results by 1921 that thoughts 


THE PETROLEUM ENGINEER, May, 1942 


about a reserve supply began to come 
back. By this time Bedford, then chair- 
man of his company’s board, had 
shifted his attention to foreign affairs 
—leading a movement to get the U. S. 
Government more interested in aiding 
the development of American-owned 
oil supplies abroad, against the discrim- 
inatory policy of an Anglo-French- 
Dutch combination,*? and Walter C. 
Teagle, the New Jersey’s president 
since 1918, took over leadership of the 
domestic movement for better oil sup- 
ply. An address he made to the Amer- 
ican Petroleum Institute late in 1921, 
with oil temporarily abundant again, 
indicates that policy was then forming 
for some new method of providing for 
more adequate oil reserves in this 
country: 

“There is an uncontrollable factor 
and element of chance peculiar to pe- 
troleum. . . We are without the stabil- 
izer of reserves. . . . No practical 
method has yet been devised of eco- 
nomically utilizing the surplus of to- 
day as against the shortage of the far 
tomorrow. ... The pathway to the 
ideal position would seem to be to 
maintain production at a given level, 
irrespective of current requirements. 
(Stocks then were equivalent to a 136- 
day supply.) But why not as a cushion 
against extraordinary demands accum- 
ulate a petroleum reserve for a year 
instead of for only 136 days? But cost 
of carrying in storage, 40 cents per 
bbl. annually, (is prohibitive)... . 
Such a violent price adjustment as we 
have experienced in our own and other 
industries (in the 1921 depression) is 
perhaps not the ideal medium of estab- 
lishing equilibrium between supply and 
demand. . . . It will not be amiss to ask 
ourselves if we have done all that we 
could for stabilization. . . . It may be 
asked if the industry should not aim 
at an established policy.” 


New Policy Crystallizes 


So far, it was -somewhat uncertain 
thinking. The 1922 situation (referred 
to earlier in this article) cleared 
thought considerably, and saw actual 
preliminaries of a policy of not storing 
oil aboveground and of maintaining 
prices at a level that would encourage 
new discoveries. In two or three years, 
a desired new policy had been rather 
definitely formulated, and was often 
heard discussed in oil offices: ‘Prices 
should be stabilized at a level that 
would encourage continual discovery; 
output of new fields should be pro- 
rated to an amount no more than need- 
ed currently; any excess oil should be 


tIn 1920, the British and French governments signed 
a formal agreement for merging their oil interests in 
their own domains, Russia, Mesopotamia, and other 
lands; and, with the Dutch interests, were making it 
harder for American companies to exercise their old 


foreign privileges. 
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stored in the ground, by keeping it 
there.” 

The possible need of petroleum for 
future national defense was kept in 
mind. In 1925, an American Petroleum 
Institute committee of eleven prom- 
inent oil leaders, in analysing the 
United States oil supply and its future 
possibilities, commented, in the second 
paragraph of its report: “It is reason- 
able to assume that a sufficient supply 
of oil will be available for national de- 
fense....” This report did not go into 
the matter of reserves of available sur- 
plus, as drills were still unable to do 
more than keep up with consumption, 
with all U. S. oil wells flowing or 
pumping at maximum capacity. (It 
was estimated that then there were 
5,300,000,000 bbl. of recoverable oil 
in U. S. oil fields.) Until 1927 about 
all that could be done was to keep 
prices at an average that would allow 
wildcatting to continue. Supply was 
still being regulated by price. A study 
of the price chart from 1921 to 1926 
reveals a fluctuation different from 
that of former years, usually with very 
rapid rebounds from the occasional low 
levels forced by excessive output. Stor- 
age of oil aboveground was still going 
on despite growing objection to that 
practice, but so far that was the only 
way of accumulating any reserve what- 
soever. Old methods of unrestrained 
competitive drilling and full flow of oil 
wells were still followed, largely be- 
cause of lack of enough new discover- 
ies for the drills to get well ahead of a 
rapidly increasing consumption. United 
States oil was still being used up as 
fast as it was available. Larger com- 
panies were doing all they could to 
augment the domestic supply by devel- 
opment of South American fields. 

In 1927, the sustained work of ex- 
ploration began to get ahead. Great 
areas were found for high-yield devel- 
opment operations. Immediately was 
seen working the policy that had begun 
to be clearly defined some years before 
—of prorating output of fields capable 
of surplus production and keeping the 
surplus in the ground, and at the same 
time maintaining oil prices at a level 
that, although lower comparatively, 
would allow discovery to go on. At 
that time the National Administration 
was taking a friendly interest in the 
oil business, was cognizant of the pro- 
gram to build up reserves; and as soon 
as it was seen that the drill was at last 
getting ahead of consumption, there 
was much consultation between Wash- 
ington and the oil industry as to meth- 
ods for preventing wasteful exploita- 
tion of reserves. President Coolidge per- 
sonally took much interest and dealt 
with the business through a board of 
his own creation, the Federal Oil Con- 
servation Board, of which the head was 
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Secretary Hubert Works of the In- 
terior Department. In 1927, there was 
informal and formal discussion between 
Secretary Work and leaders of the oil 
business. The subject was gone into 
exhaustively in a joint letter to Secre- 
tary Work from Teagle of the Stand- 
ard of New Jersey and W. S. Farish, 
then president of Humble Oil and Re- 
fining Company, now president of the 
Standard of New Jersey. General agree- 
ment was that unless producers and 
landowners could be induced into vol- 
untary contracts for orderly develop- 
ment of new reserves — something 
quickly seen to be impossible in most 
cases—the best things would be to get 
State regulation of oil output. Thus 
began general legal proration of oil 
fields, wherever states could be induced 
to enact the necessary legislation. 


Building Reserves 


From 1927 to date, the story is 
merely a continuation of the program 
to build and maintain reserves, regard- 
less of the effect upon earnings, and 
regardless of the attacking hostility of 
the National Administration since 
1933. Why this hostility is another 
question. The record indicates it is 
largely due to a misunderstanding of 
what the oil business has been trying 
to do and why. That its national-ben- 
efit program has not been understood 
or appreciated by the national govern- 
ment is much the oil industry’s own 
fault in not telling the public what it 
was doing. 

Had there been monopolistic intent 
in those new policies that began to 
appear with the organization of the 
American Petroleum Institute 23 years 
ago, certainly a remarkable opportunity 
was lost by the suppositious ‘“monop- 
olists” ten years ago when during the 
“Great Depression,” Oklahoma City 
and East Texas were threatening to 
bankrupt all the oil business except the 
richest and most powerful units. All 
that would have been necessary was 
merely to step aside and let nature take 
its course. Oklahoma City and East 
Texas would have drowned that thick 
forest of young competitors who had 
arisen since 1916. Some oil men feared 
that would happen. But the large com- 
panies stood emphatically by the policy 
of trying to keep prices sufficiently 
stabilized for discovery to continue, of 
prorating output to demand, and of 
keeping the surplus in the ground. 


Regulating Oil Output 


Instead of taking advantage of a 
phenomenal superabundance of oil to 
wipe out competition and_ rebuild 
monopoly, the major companies were 
chiefly instrumental in getting state 
legislatures in 1933 to enact laws for 
regulating oil output so that all could 





survive and the building of reserves 
continue. The general counsel of the 
Standard of New Jersey’s producing 
branch in the Oklahoma-Kansas dis- 
trict worked himself literally into 
nervous prostration in the spring of 
1933 helping to frame and get through 
the legislative hoppers measures that 
guaranteed to small producers, for the 
first time, their fair share of the pro- 
duction of an oil field. 

So far as their own pocketbooks 
were concerned, the major companics, 
which have had to bear the brunt of 
administration hostility and much vili- 
fication from other sources, would have 
fattened up again by standing aside 
and allowing competitors to be ruined 
by their own oil. Instead, the majors 
condemned themselves to the poorest 
ten years of profits in their history, 
the years 1931 to 1941. 

To all elements in the U. S. oil-pro- 
ducing business is due some of the 
credit for the nation’s oil reserves, for 
all have shared in causing those discov- 
eries that have made the reserves, but 
none has done more than the abused 
major companies or at greater cost to 
their stockholders. 

The U. S. oil industry, however, is 
due sharp criticism for one thing—hid- 
ing its light under a bushel. As W. S. 
Farish said in the 1940 report of the 
Standard of New Jersey to its em- 
ployees, apropos of something else: 

“It is characteristic of the oil indus- 
try that most of its contributions to 
material progress have been of the be- 
hind-the-scenes variety.” 

When it decided to work its affairs 
for the best interests of the nation, the 
oil industry should have engaged some 
great special counsel—as it did for 
awhile when it engaged Charles Evans 
Hughes in 1926—to represent it be- 
fore the American people. If ever a 
great industry needed a top-rank pub- 
lic relations man, the oil business does. 


It is a public wrong, as unfair to the 
American public as to the American 
oil business, that some falsely preju- 
diced Assistant U. S. Attorney Gen- 
eral could go before a Congressional 
Committee, as was done at Washing- 
ton a few weeks ago, and vilify a great 
American oil business that has worked 
longer to prepare the nation for terrible 
emergency than any federal bureau. 
Reference is to the ugly attack of 
Thurman Arnold of the Department 
of Justice on the Standard Oil Com- 
pany (New Jersey) in a matter of rub- 
ber patents that the Standard once 
owned jointly with German interests. 


It may be all right, from some stand- 
point, to wear a crown of thorns for 
great duty well done; but, as it has 
been fully earned, why not the Dis- 
tinguished Service Medal instead? 


—— $F —— 
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So, You Want to be a Petroleum Engineer? 


A ET UM 





T least 20 different institutions that 
A offer organized curricula in the 
field of petroleum engineering are 
worthy of mention in any survey of 
schools, colleges, and universities serv- 
ing this field. Their curricula have been 
presented in tabular form permitting 
ready comparison, in the second article 
of this series.' Each institute presents 
certain advantages worthy of careful 
consideration by the prospective stu- 
dent. Space limitations do not permit 
of complete descriptions, but a brief 
statement concerning each will perhaps 
serve as a guide for one wishing to 
make a selection. Catalogs of courses, 
with information concerning admis- 
sion requirements, fees charged, and 
general rules and regulations may be 
had by addressing a request to the reg- 
istrar of any of the institutions listed. 
Officers of administration and instruc- 
tion named will confer with and ad- 
vise prospective students. For conven- 
ience, the institutions are grouped geo- 
graphically. 


Eastern Institutions 


Four institutions in eastern states of 
the Appalachian region offer separate 
petroleum engineering curricula. Two 
are in Pennsylvania, one in West Vir- 
ginia, and one in Ohio. 

Pennsylvania State College. Penn- 
sylvania State College is situated at 
State College, a very attractive city of 
about 6200 people, at or near the geo- 
graphic center of the State of Pennsyl- 
vania. Petroleum engineering is here 
represented by a separate department 
that is a division of the School of Min- 
eral Industries. Petroleum engineering 
enrollment in a recent year was 80 
students. Dean Edward Steidle is the 
principal executive officer of the school. 
Assistant Professor S. J. Pirson is in 
charge of the Department of Petroleum 
and Natural Gas Engineering, which 
was established in 1929. In addition to 
Professor Pirson, Associate Professor 
S. T. Yuster and Assistant Professors 
F. C. Todd and H. Krutter, with In- 
structor L. T. Bissey comprise the 
teaching staff. 

The institution is well known for its 
promotion and support of research in 
the field of oil and gas technology, par- 
ticularly in connection with secondary 


'The Petroleum Engineer, February, 1942, pp. 84, 87. 
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A photograph and biographical 
sketch of the writer can be found on 
Page 7 of the January issue of The 
Petroleum Engineer, in connection with 
Part 1 of this series. 





recovery methods of oil-field exploita- 
tion. Dr. A. W. Gauger is director of 
the Mineral Industries Experiment Sta- 
tion. Research fellowships are supported 
codperatively by oil and gas producers 
of the region and four research assist- 
ants in addition to the teaching staff 
are currently employed in the conduct 
of research projects on a part-time 
basis. Instructional and research facili- 
ties in the field of petroleum engineer- 
ing and all related fields are excellent. 
The Department of Petroleum and 
Natural Gas Engineering is housed in 
the Mineral Industries Building, one of 
the finest and most modern of its kind 
in the United States. Most of the stu- 
dents live in college-owned dormitories. 

Many oil and gas fields and refineries 
of the northern and western Pennsyl- 
vania region can be reached from State 
College within a few hours by excel- 
lent paved highways. The College has 
been successful during recent years in 
attracting many men active in the oil 
and gas industries of Pennsylvania to 
periodic technical meetings arranged by 
the staff of the School of Mineral In- 


PART 5—Petroleum Engineering Schools of the United States 


Professor of Petroleum Engineering, University of California 


dustries and held under the auspices of 
the College. Through its Extension Di- 
vision, the school is also active in carry- 
ing instruction in oil and gas technol- 
ogy to men employed in the industry 
throughout the state. 

University of Pittsburgh. One of 
the pioneer institutions in the field of 
petroleum engineering education, the 
Department of Oil and Gas of the Uni- 
versity of Pittsburgh was organized as 
a division of the School of Mines as 
early as 1912. Bachelor of science de- 
grees are offered in petroleum engi- 
neering and petroleum geology. E. A. 
Holbrook is dean of the Schools of En- 
gineering and Mining and Professor 
R. E. Sherrill is head of the Depart- 
ment of Oil and Gas Production. As- 
sistant Professor G. L. Yates and In- 
structor E. C. Doty conduct many of 
the petroleum engineering courses. 

Situated in one of the more attrac- 
tive sections of the city of Pittsburgh, 
this institution was founded in 1787. 
It now has a student attendance of 
about 6500 full-time and many more 
part-time students. Nearby are the 
Carnegie Institute of Technology and 
the excellent facilities of Pittsburgh’s 
Carnegie Institute, with its magnificent 
library, museums, art galleries, and 
music hall. These facilities, together 
with those of the nearby Mellon Insti- 
tute for Industrial Research and the 
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U. S. Bureau of Mines Pittsburgh Ex- 
periment Station, make this one of the 
most impressive education and research 
centers in the United States. 

Pittsburgh, a city of 672,000 people, 
is the center of an important manu- 
facturing, steel, and coal producing dis- 
trict and is headquarters for several oil 
and gas companies and oil-field equip- 
ment and supply concerns. Because of 
the many engineers, geologists, and in- 
dustrial executives resident in Pitts- 
burgh and vicinity, it has become an 
important center fos engineering so- 
ciety meetings and the University has 
been able to attract to its instructional 
staff engineers, geologists, and execu- 
tives prominent in their respective 
fields. Pittsburgh has also become an 
important center for extension work 
among college graduates employed in 
the local industries and the University 
is taking an active part in this field of 
education. 

West Virginia University. Situ- 
ated in northwestern West Virginia, in 
the City of Morgantown, the Univer- 
sity of West Virginia was founded in 
1867. A mountainous, forested region, 
the surrounding countryside is sceni- 
cally attractive. Morgantown has a pop- 
ulation of about 16,600 and the Uni- 
versity has about 3500 students. Pe- 
troleum engineering instruction is here 
a phase of the work of the School of 
Mines, one of the two “options” under 
the mining engineering curriculum 
providing for specialization in “Geolog,- 
ical and Oil and Gas Engineering.” 
Professor D. L. McElroy is director of 
the School of Mines and courses in oil 
and gas technology are conducted by 
Associate Professor W. A. Staab. The 
School of Mines has recently occupied 
a splendid new mineral industries build- 
ing, one of the finest in the United 
States. 

Closely associated with the Depart- 
ments of Chemical Engineering and 
Geology and the West Virginia Geolog- 
ical and Economic Survey, the School 
of Mines is well equipped to serve the 
mineral industries of this state. Coal 
mining is the principal mineral indus- 
try of this region and the emphasis is 
on this phase. There have been sub- 
stantial petroleum and natural gas in- 
dustries in this state since 1865, how- 
ever, and many of the oil and gas fields 
of western West Virginia that reached 
production peaks during the last cen- 
tury are still commercially produc- 
tive. Their exploitation by secondary 
recovery methods will in future engage 
the attention of many petroleum en- 
gineers. : 

Ohio State University. Ohio State 
University is situated in the capital 
city of Columbus, an attractive city of 
about 306,000 population. Supported 
by appropriations from state and fed- 
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eral governments, the University is 
well developed in many departments 
and has an investment in land, build- 
ings, and equipment of about $26,000,- 
000. Petroleum engineering instruction 
has here been a development within 
the Department of Mining Engineer- 
ing, beginning in 1925, and the curric- 
ulum followed by petroleum engineer- 
ing students leads to the degree of 
bachelor of science in mining. The 
School of Mineral Industries, which in- 
cludes petroleum engineering in_ its 
scope, is a division of the College of 
Engineering. 

The University attracts a _ large 
group of graduate students, has excel- 
lent facilities for advanced training in 
many departments, and offers the usua! 
professional and higher degrees on com- 
pletion of one or more years of gradu- 
ate work. Opportunity is afforded for 
graduate research in the University’s 
Engineering Experiment Station and 
coéperative relationships exist with the 
Battelle Institute, situated on an ad- 
joining tract. Graduate research fel- 
lowships and scholarships are available 
in many fields of study. 

Professor H. E. Nold is professor of 
mining engineering and has general 
supervision of the work of the Mining 
Department, but petroleum engineer- 
ing courses are in charge of E. V. 
O’Rourke, professor of petroleum en- 
gineering. Most mineral industry stu- 
dents at Ohio State specialize in min- 
ing, metallurgy, and ceramics, but the 
State of Ohio for many years has had a 
substantial oil and gas industry. Many 
opportunities for petroleum engineers 
still exist in this region, particularly in 
the conduct of secondary recovery op- 
erations in the oil fields of southeastern 
Ohio. 


Mid-Continent Institutions 


Six schools and colleges in the Mid- 
Continent area of the United States 
offer curricula in petroleum engineer- 
ing, widely scattered throughout this 
important oil-producing region. These 
are the University of Illinois, the Uni- 
versity of Minnesota, the University 
of Kansas, the Missouri School of 
Mines, the University of Oklahoma, 
and the University of Tulsa. 

University of Illinois. The Univer- 
sity of Illinois is situated in the adjoin- 
ing cities of Urbana and Champaign, 
in central Illinois, supporting a popu- 
lation of about 37,000. Founded in 
1867, the University of Illinois is ong 
of the larger universities of the United 
States. The teaching staff at Urbana 
recently numbered 1174, of which 
number 169 were employed in the en- 
gineering departments. Student enroll- 
ment in a recent year was in excess of 
14,000. Petroleum technology is not 
emphasized, however, and the number 
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of students enrolled in this phase of 
engineering is small. 


Petroleum engineering is here recog- 
nized as a phase of mechanical engi- 
neering, students wishing to specialize 
in this field following a slight varia- 
tion of the mechanical engineering cur- 
riculum. R. F. Larson, assistant profes- 
sor of mechanical engineering, con- 
ducts two courses dealing with petro- 
leum production engineering in the 
Department of Mechanical Engineer- 
ing, which is presided over by Profes- 
sor O. A. Leutwiler. Specialization in 
petroleum engineering was initiated in 
1934. Some specialized courses in pe- 
troleum geology are also offered in the 
Department of Geology by Professor 
F. W. De Wolf. 

The University of Illinois Engineer- 
ing Experiment Station, organized in 
1903, is well known for its many ex- 
cellent bulletins and circulars present- 
ing the results of research in many dif- 
ferent phases of engineering. Oppor- 
tunity is here afforded for graduate 
students seeking research fellowships. 
The University possesses many scien- 
tific collections and one of the largest 
technical libraries in this section of the 
country. The Illinois State Geological 
Survey also makes its headquarters at 
the University in the modern Natural 
Resources Building and the adjoining 
Geological Survey Laboratory. This or- 
ganization has prepared and published 
many bulletins concerned with geo- 
logical reports on the oil and gas re- 
sources of the State of Illinois. This 
state for many years has produced 
small quantities of petroleum, but dur- 
ing recent years, exploitation of newly 
discovered reserves in southern coun- 
ties has placed the state in fifth place 
among the producing states. 

University of Minnesota. Situated 
in the Minneapolis-St. Paul metropoli- 
tan district, the petroleum engineering 
student at the University of Minnesota 
enjoys most of the advantages that are 
derived from affiliation with a com- 
plete university, with a large student 
body in an important urban center of 
population. The district population is 
about 780,000 and enrollment in the 
University is about 16,600. 

In this state-supported university, 
petroleum engineering is taught as a 
phase of the work of the School of 
Mines and Metallurgy, and petroleum 
engineering courses of instruction are 
centered in the Department of Mining 
and Petroleum Engineering. The Min- 
ing and Metallurgy Building, completed 
in 1911, houses all mineral industry 
activities, including petroleum engi- 
neering. Professor E. H. Comstock is 
head of the Department of Mining and 
Petroleum Engineering, but petroleum 
engineering instruction is largely en- 
trusted to Professor W. H. Parker, 
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professor of mining and petroleum en- 
gineering, and W. D. Lacabanne, in- 
structor in petroleum engineering. A 
course in the geology of petroleum is 
offered in the Department of Geology 
by Professor W. H. Emmons, a prom- 
inent authority in this field. 

Situated in a state in which the min- 
ing of iron ore is the principal mineral 
industry, it is natural that this and re- 
lated phases of ore dressing and metal- 
lurgy should be emphasized and should 
appeal to the great majority of the 
students of the School of Mines and 
Metallurgy. The group of students spe- 
cializing in petroleum engineering has 
thus far been small. Minnesota has no 
oil-producing industry of consequence, 
but important oil fields are found in 
the Mid-Continent and Gulf Coast 
areas to the south and the Rocky 
Mountain region to the west. A three- 
weeks’ field trip into one or another of 
these areas toward the end of the junior 
year, under faculty guidance, is an im- 
portant phase of the instruction in pe- 
troleum engineering. 

The Mines Experiment Station, 
which houses also a regional laboratory 
of the U. S. Bureau of Mines, affords 
resources in equipment and personnel 
for graduate research in the field of the 
mineral industries. 

Missouri School of Mines. The Mis- 
souri School of Mines and Metallurgy 
is located at Rolla, Missouri, a city hav- 
ing a population of about 5100, situ- 
ated 110 miles south of St. Louis. A 
division of the University of Missouri, 
the seat of which is at Columbia, Mis- 
souri, the School of Mines was estab- 
lished in 1871 and derives its support 
chiefly from state and federal funds. 
Petroleum engineering instruction at 
this institution was initiated in 1920 
and is considéred a phase of the work 
of the Department of Mining Engi- 
neering. Professor C. R. Forbes is head 
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of this department but instruction in 
petroleum engineering is conducted by 
Associate Professor G. W. Noble and 
J. W. Dunn, instructor in petroleum 
enginnering. The petroleum engineer- 
ing program, though considered an op- 
tion within the mining curriculum, is 
nevertheless, a complete curriculum 
and compares favorably with that of 
other institutions specializing in this 
field. 

Enrollment in the School of Mines 
during the academic year 1939-40, was 
895 students, of which number 58 
were petroleum engineering students. 
A program in oil refining is also offered 
as an option under the chemical engi- 
neering curriculum, but this field at- 
tracts fewer students than the petro- 
leum engineering program. During re- 
cent years, the School of Mines has 
offered curricula in mechanical, elec- 
trical, civil, and chemical engineering, 
but it is reported that the institution 
may in the future, confine its activi- 
ties to the mineral industries and closely 
related fields of study, which, of course, 
would include petroleum engineering. 

Lead, zinc and coal mining, and pro- 
duction of ceramics products are im- 
portant industries in this area, and 
most of the students in the School of 
Mines are preparing for participation 
in them. The petroleum industry of 
Missouri is comparatively unimportant. 
The great Mid-Continent oil fields of 
Arkansas, Kansas, and Oklahoma, how- 
ever, are but a few hundred miles to 
the south and west and petroleum en- 
gineering students of the School of 
Mines have little difficulty in obtain- 
ing field contacts. 

The State Mining Experiment Sta- 
tion is conducted as a division of the 
School of Mines and the Missouri Geo- 
logical Survey and Mississippi Valley 
Experiment Station of the U. S. Bu- 
reau of Mines maintains offices, labora- 


tories, and research staffs on the school 
campus. These agencies afford oppor- 
tunities for students, particularly grad- 
uate students, to participate in mineral 
industry research and investigative 
work. 

University of Kansas. The Uni- 
versity of Kansas is at Lawrence, Kan- 
sas, an attractive city having a popula- 
tion of about 14,400. The University 
was organized as early as 1855. The 
School of Engineering and Architec- 
ture was established in 1891, but it was 
not until 1937 that instruction in pe- 
troleum engineering was inaugurated 
in a separate Department of Petroleum 
Engineering. The School of Engineer- 
ing and Architecture offers complete 
programs of study in eight branches of 
engineering, of which petroleum engi- 
neering is one. Both four- and five- 
year curricula are offered, with a sep- 
arate bachelor’s degree for each. The 
petroleum engineering curriculum 
places emphasis on the fundamentals of 
engineering, geology, and petroleum 
technology. A geological option is of- 
fered within this curriculum. 

Professor E. A. Stephenson, well 
known in petroleum: industry circles 
throughout the United States and ac- 
tive in affairs of the Petroleum Division 
of the American Institute of Mining 
and Metallurgical Engineers, is chair- 
man of the Department of Petroleum 
Engineering. J. I. Moore is instructor 
in some of the petroleum engineering 
courses. J. J. Jakosky, dean of the 
School of Engineering, and an author- 
ity in the field of geophysics, conducts 
courses in this subject and in industrial 
administration, primarily for petro- 
leum engineering students. Professor C. 
M. Young, head of the Department of 
Mining, conducts a course in the reg- 
ulation and measurement of natural 
gas. Professor K. K. Landes, chairman 
of the Department of Geology, con- 
ducts a course in petroleum geology. 

Funds have recently been appropri- 
ated for a new mineral industries build- 
ing, expected to be one of the finest 
of its kind in this part of the United 
States. The Petroleum Engineering De- 
partment and others related to mineral 
industry instruction will occupy this 
building when it is completed. The 
Geological Survey of Kansas is a divi- 
sion of the University and makes its 
headquarters on the University campus. 
The University’s library and museums 
in various fields of science are out- 
standing. 

For many years Kansas has had an 
important petroleum producing indus- 
try and has recently ranked sixth 
among the producing states. 

Epiror’s Note: The discussion of 
Petroleum Engineering Schools will be 
continued in an early issue. 

te ve te —— 


THE PETROLEUM ENGINEER, May, 1942 


























P 615.635.4 


Recent Developments in Cathodic 


Protection of Bare Pipe Lines' 


x+ Protection of pipe lines from corrosion important 


ly GR Obon 


from standpoint of steel conservation 


Corrosion Engineer, United Gas Pipe Line Company 


N calculating the economics of 

cathodic protection it appears that 
consideration is frequently given to 
only part of the corrosion picture. For 
example, it is often said that the ex- 
pense of cathodic protection is negligi- 
ble because the costs are only a frac- 
tion of the total line or coating costs. 
In the usual practical pipe-line installa- 
tion, one or more of the several avail- 
able methods of corrosion protection 
are used. Perhaps coatings, of various 
types, cathodic protection, and extra 
pipe wall thickness are the most pop- 
ular methods and they are used either 
separately or in combinations of two 
or more. 

Underground pipe lines are seldom 
laid unless it is expected that there will 
be a need for a means of transporting 
a commodity for many years. The 
fundamental objective is to provide 
continuous transportation over long 
periods at the lowest possible unit cost. 
For this reason, it appears that all cor- 
rosion studies should show the effect 
of each plan considered on the total 
average annual cost, which, of course, 
includes fixed charges as well as opera- 
tion and maintenance costs. In a prac- 
tical sense no method of corrosion con- 
trol is perfect and there will always be 
at least a few corrosion leaks over 
long service periods with associated 
costs for repairs, damages, and loss of 
commodity. At present there is not 
sufficient detailed data to estimate 
accurately some of the factors in- 
volved, but it seems that an attempt 
should be made in each case to arrive 
at a reasonable approximation for each 
item. 


Economics of Protectors 


Most pipe-line operators and en- 
gineers are familiar with the applica- 
tion of cathodic protection to coated 
lines as many successful installations 
have now been in operation for years. 
In fact, application and design meth- 
ods have already become standardized 
to some extent, at least for cross-coun- 
try coated lines. Under those conditions 
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the coating itself represents the princi- 
pal part of the investment for cor- 
rosion control. Although such cathodic 
protection costs appear low, it does not 
necessarily follow that the lowest pos- 
sible total average annual cost of cor- 
rosion protection over long periods is 
being obtained. We have considerable 
experience data regarding the behavior 
of different types of coatings under 
various field conditions, but it appears 
that there is a great need for more 
precise data on the real cost of various 
types of coatings. Coating costs are 
usually included in general pipe-line 
contracts that are difficult to break 
down in a reasonable manner. The sav- 
ings in handling costs that would be 
realized if pipe were laid bare are some 
of the items difficult to evaluate. 
Experience seems to indicate that 
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even the lower cost coatings are fre- 
quently effective if used with cathodic 
protection. When sufficient practical 
data are available to weigh carefully 
the importance of the many factors 
involved and accurately determine the 
long term economics, it may be found 
that lower cost coatings combined with 
cathodic protection, or even cathodic 
protection alone, may be the ultimate 
answer to most corrosion problems. In 
this connection it should be remem- 
bered that cathodic protection can be 
applied at any time during the life of a 
line, but coating must be applied be- 
fore the pipe is covered. In the prac- 
tical application of coatings the ten- 
dency is to apply them the full length 
of new lines due to difficulties in pre- 
determining corrosive sections. In the 
past our organization has been very 
busy with urgent problems in connec- 
tion with sections of older bare lines. 
For this reason, the above problems 
have not been given the detailed study 
they deserve, although they do have 
considerable bearing on cathodic pro- 
tection of bare lines. 

A number of years ago several rela- 
tively short sections of the company’s 
older bare lines became so seriously 
corroded that it would undoubtedly be 
necessary to carry out extensive recon- 
ditioning and/or replacement jobs if 
corrosion were not brought under con- 
trol within a few years. Therefore, a 
study was begun to determine whether 
these lines could be effectively pro- 
tected with cathodic protection at a 
reasonable cost. Experience with de- 
signs that the company had used up to 
that time showed that they would not 
be effective for this type of applica- 
tion. Designs used by other organiza- 
tions for bare line protection were 
found to be either inadequate or too 
high in first cost to justify as an 
alternative to reconditioning the par- 
ticular sections of line under consider- 
ation. Field tests on numerous sections 
of bare line showed that frequently 
sections are found where it is impossi- 
ble, with a reasonable output, to obtain 
full protection spread on a welded line 
of more than 600 to 1000 ft. from a 
single ground bed. This indicated that 
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it would be necessary to build electric 
distribution lines paralleling the pipe 
in order to obtain sufficient distributed 
capacity and purchased electric energy 
at a low unit price. 


Design of System 

After a great deal of study and care- 
ful consideration of many suggestions, 
a design was developed in 1940 that 
appeared to be satisfactory and that, 
according to estimates, could be ap- 
plied to the particular sections of line 
under consideration at an average an- 
nual cost for 20 and 30 year periods 
that would be economical as an alterna- 
tive to uncovering, reconditioning, and 
coating the pipe. Briefly, this design 
consisted of building an electric power 





Fig. 1 





line parallel to the pipe line, with a 
separation of about 25 ft., utilizing 
long-span construction, high-strength 
conductor, and other details of design 
that have been developed by the elec- 
tric utilities for low cost rural exten- 
sions. Ten 35-ft. poles were used on the 
average per mile of line. A single 2300- 
volt conductor was mounted on a pole 
top insulator and the single 110-volt 
conductor was attached to the side of 
the pole with a bracket and spool-type 
insulator. The pipe line was used as a 
common return for both primary and 
secondary, thus eliminating the need 
for two extra pole-line conductors. At 
intervals of approximately 11% miles 
small standard distribution type trans- 
formers were used to step down the 
supply voltage from 2300 volts to 110 
volts. A-small rectifier unit was 
mounted on each pole and an anode 
usually consisting of a single joint of 
junk pipe, was installed near the base 
of each pole. 

The small rectifier units were espe- 
cially designed to obtain low cost and 
flexibility in adjustment of output 
ratings to suit actual field requirements 
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under service conditions. The housing 
itself is of minimum size with double 
wall and ample free space for ventila- 
tion. It is made of sheet metal and so 
designed that it can be manufactured 
in any sheet metal shop. It is trans- 
ported knocked-down and can be 
quickly assembled at site without the 
aid of special tools. The inner housing 
is also used to support the rectifier 
stacks and the tap-changing trans- 
former is mounted on a simple pole 
bracket that supports the complete 
unit. The sides of the inner housing are 
made with slip joints so that they can 
also be easily removed providing ready 
access to both sides of the unit for 
maintenance work. A_ receptacle is 
mounted in the lower part of the hous- 
ing so that unit outputs can be taken 
with a portable plug and meter with- 
out opening the housing. The outer 
housing can be lifted off easily and, in 
the later design, is provided with 
louvers instead of circular vents for 
ventilation. All non-essential equip- 
ment and gadgets have been eliminated 
in these units. 

Provision has been made in the de- 
sign of the inner housing so that 18 
different combinations of current and 
voltage output ratings can easily be 
obtained by adding or subtracting in- 
dividual rectifier stacks and making 
minor connection changes. In addition, 
the usual range in output adjustments 
are, of course, provided for each rat- 
ing. This eliminates the necessity for 
accurate predetermination of output 
capacity that has usually been consid- 
ered essential. Also, the unit rating 
can be adjusted easily after the in- 
stallation has been in service for a time 
and thus maximum operating economy 
is obtained on each unit. Fig. 1 shows 
a typical unit of this type with the 
outer housing and side walls of inner 
housing removed. This particular unit 
is equipped with copper-oxide rectifier 
stacks for a rating of 4.8 volts, 30 
amp. Fig. 2 shows a similar unit with 
selenium rectifier stack rated at 9 volts, 
6.7 amp. The unit in Fig. 3 is equipped 
with a copper-oxide rectifier stack for 
a rating of 6 volts, 7.5 amp. 


Installations 


During 1941 eight separate installa- 
tions utilizing these designs were placed 
in service protecting a total of about 
60 miles of bare and poorly coated 
pipe. The actual total current require- 
ments and installation costs were 
slightly less than the estimates used in 
the preliminary studies. In all cases the 
desired pipe-to-soil potentials were 
readily obtained although numerous 
changes have been necessary in indi- 
vidual rectifier capacities. In fact, after 
6 to 12 months’ service units are occa- 
sionally found in which changes in in- 


stalled rectifier capacity are desirable 
or necessary. Pipe-to-soil potential 
measurements are used as a guide in 
adjusting unit outputs, but in the final 
analysis the corrosion leak record is 
always used in determining the eff- 
ciency of any installation. In all cases 
the corrosion leaks have been falling off 
very rapidly, but it is believed that at 
least two years’ operation will be nec- 
essary before it will be possible to de- 
termine the degree of corrosion control 
obtained. One reason for this is that in 
the case of gas lines small corrosion 
leaks sometimes exist for extended pe- 
riods before being found. In addition, 
as a result of increased defense require- 
ments, most transmission lines are pe- 
riodically being subjected to increased 





Fig. 2 








pressures during peak load periods that 
cause weak spots to blow out, thus 
confusing the corrosion picture. 

The first installation utilizing this 
new type design was placed in service 
in January, 1941, on a 20.9-mile sec- 
tion of 8-in. bare line south of Wichita 
Falls, Texas. The curves on Fig. 4 illus- 
trate the essential data of interest in 
connection with this installation. It 
should be pointed out that under prac- 
tical conditions with an installation as 
large as this, it is physically impossible 
to obtain data representing simultane- 
ous conditions. This is particularly true 
of this installation where changes are 
still being made for experimental pur- 
poses. Mile posts are laid off on the 
straight double line in the center of 
the figure and location of coated sec- 
tions of pipe line that resulted from 
replacement and reconditioning work 
in past years are indicated by heavy 
black sections. Locations of the 148 
units and their relative spacing are 
shown by vertical arrows. Although it 
was originally intended to install ten 
small units per mile throughout this 
installation, right-of-way difficulties 
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No overheating of pistons to cause pre-ignition trouble in 
the Type G-MV Compressor! Power pistons are efficiently 
cooled by a continuous flow of oil under the crown. 


Lower piston temperatures, through oil-cooling, also per- 
mit closer clearance between piston and cylinder. This 
minimizes blow-by and piston slap, decreasing fuel 
waste and mechanical wear. 


It is such carefully engineered details and rugged con- 
struction that enable Cooper- Bessemer 
compressors and gas engines to continue 
to perform year after year, so efficiently, 
so economically and so trouble-free. 

THE COOPER-BESSEMER CORPORATION 
MOUNT VERNON, OHIO 
Plants: Mount Vernon, Ohio and Grove City, Pa. 


New York City Washington,D.C. St.Louis,Mo. Tulsa Shreveport 
Dallas Houston Los Angeles Pampa, Texas Greggton, Texas 
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made it necessary to build the electric 
distribution line around certain prop- 
erty. Hence, in those sections larger 
units were usually installed near the 
point where the power line left the 
pipe line and again where it approached 
the right-of-way. Curve No. 1 shows 
the soil resistivity as measured with a 
Megger, with 5-ft. electrode spacing, 
at intervals of about 500 ft. along this 
section of line. It will be noted that 
soil resistivity varies over wide limits, 
but usually exceeds 1000 ohms per cu. 
cm. 

Curve No. 2a shows the pipe-to- 
copper-sulphate plug potentials along 
this line in July, 1941. In all potential 
measurements the plug was placed on 
the surface of the ground immediately 
over the pipe line. Curve No. 2b shows 
a similar potential curve from field 
measurements made in April, 1942. 
The pipe-to-soil potential was as low 
as 0.7 volt at a number of points, but, 
although changes have since been made, 
it is believed that the current densities 
were sufficiently high to provide effec- 
tive protection. At a few other points 
these potentials were in excess of 1.4 
volts. This curve can, of course, be 
flattened out considerably, with cor- 
responding increases in operating efh- 
ciency, by changing to rectifiers and/or 
additions to ground beds. This being 
the first installation of its kind, ground 
beds were purposely designed for short 
life and it is expected that additions 
will be necessary in 3 to 5 years. It is 
believed that long before these addi- 
tions become -necessary, however, suf- 
ficient detailed field data will be avail- 
able to show the exact requirements at 
each location. In addition, it is also 
hoped that the type of ground bed now 
being used will become obsolete in less 
than 5 years. The total d-c. current 
drained from 20.9 miles of line de- 
creased from 724.8 amp. in July, 1941, 
to 597.2 amp. in April, 1942, and there 
have been some marked changes in 
pipe-to-soil potentials at numerous 
points. As of April, 1942, and after 
subtracting 64 amp., which is being 
supplied to foreign line crossings and 
parallels, the average current drained 
per sq. ft. of pipe surface exposed 
amounted to 2.40 milliamp. 


Before it will be possible to deter- 
mine the average current density in 
sections of pipe adjacent to each of 
the 148 units, it will be necessary to 
make detailed field tests between units 
to determine the exact points on the 
pipe where the influence of one unit 
drops off and the adjacent unit picks 
up. Due to shortage-of field engineers 
under existing conditions, it may be 
impossible to obtain these additional 
data in the near future. The total aver- 
age a-c. electric energy consumption 
for this installation is approximately 
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6000 kw-hr. per month and the overall 
efficiency including distribution lines, 
transformers, and rectifier units, is ap- 
proximately 49.5 percent. 

Curve No. 3a shows the amp. output 
of each unit as of July, 1941, and No. 
3b was plotted from similar data taken 
April, 1942. The d-c. watts output for 
each unit has been plotted in Curves 
No. 4 and No. 4a for July, 1941, and 
April, 1942, respectively. These curves 
show total unit outputs including that 
supplied to foreign-owned lines. 

The chart in the upper left-hand 
corner shows the corrosion leaks re- 
paired on this 20.9-mile section of line 
accumulated annually for the last five 
years, the totals of which are: 


1937 72 
1938 317 
1939 454 
1940 468 
1941 302 


For the 12-month period ending 
April 1, 1942, only 105 corrosion leaks 
were repaired as compared with 525 
for the 12 previous months. This is a 
reduction of 5 to 1. It is known that 
a large percentage of the 105 leaks 
that were repaired during the last 12 
months were due to increased operating 
pressures during the fall and winter. A 
study of past monthly peak operating 


pressures on this line shows that dur- 
ing last fall and winter line pressures 
were reached that exceeded previous 
maximums by 55 Ib. per sq. in., or 
23.7 percent. 


Another installation utilizing sim- 
ilar designs was placed in service in 
February, 1941, on a 4.8-mile section 
of bare 16-in. line near San Antonio, 
Texas. The essential data for this in- 
stallation are illustrated in Fig. 5. As 
shown on Curve No. 1, soil resistivities 
are unusually low, being less than 250 
ohms per cu. cm. at many points and 
exceeding 1000 ohms per cu. cm. in 
only one short section. The potentials 
taken in May, 1941, are shown by 
Curve No. 2a and similar data for Feb- 
ruary, 1942, are plotted on Curve No. 
2b. It will be noted that the total d-c. 
current for the 4.8 miles of pipe has 
been increased from 236.7 to 299.1 
amp. from May, 1941, to February, 
1942. Similarly, the average density of 
current drained per sq. ft. of pipe sur- 
face exposed for the entire 4.8-mile 
section has been increased from 2.20 to 
2.78 milliamp. Although there have 
been some corresponding changes in po- 
tentials at numerous points, experience 
here seems to be contrary to usual ac- 
cepted theories. Curves No. 3a, No. 
3b, No. 4a, and No. 4b show unit out- 
puts in amp. and d-c. watts, respec- 
tively, for May, 1941, and February, 
1942. The total d-c. watts has been in- 
creased during this period from 827.6 
to 1420.5. Part of this increase in d-c. 
power is of course due to increases in 
ground bed resistance. The total a-c. 
electric peak load on this installation 
is now about 2900 watts or 605 watts 
per mile of 16-in. pipe. The total aver- 
age consumption to date amounted to 
about 1300 kw-hr. per month, and the 
overall efficiency including distribution 
lines, transformers, and rectifiers, is 
roughly 49 percent. 

As shown on the chart in the upper 
left-hand corner of Fig. 5, the corro- 
sion leaks repaired on this section of 


























TABLE | 
Section of line protected Cathodie protection requirements 
l 
A-c. input D-c. output 
Condition of Outside pipe | Pipe length, | | Avg. 
coating dia, in. | miles | Total Watts Total Amp. milliamp. 
| watts “er mile, amp. per mile, per sq. ft. 
| | 2 in. equiv. 3 in. equiv. | pipe surface 
None......... 8% | 4.4 2815 222 119 9.4 2.27 
None......... 8% 1.2 900 261 60 17.6 4.25 
None..... i 85% 20.9 8400 140 724.8 12.1 2.41 
None erga 16 4.8 2880 113 299.1 oa.2 2.82 
es asn cso 18 3.1 2600 140 197.1 10.6 2.55 
None 856 8.7 3200 128 154.6 6.2 1.51 
DS sg aa: eiaie 12 1.5 rene — 92.80 15.5 3.7 
eee 14 1.0 230 49.2 29.6 6.34 1 54 
eae 16 10.0 4800 48 331.5 3.3 0.80 
See 14 10.0 4800 48 331.5 3.3 0.80 
ee 16 3.3 1500 45.45 119.50 3.6 0.87 
See 14 3.3 1500 45.45 119.50 3.6 0.87 
| REE 16 3.0 2700 90 161.7 5.4 1.30 
Poor. 4 3.0 700 90 161.7 5.4 1.30 
| PTS 14, 16, 18 136.0 7000 9 490 0.6 0.14 
a 6 4.4 60 6.8 3 0.3 0.07 
eS eee 4 14.0 150 8 14.4 0.7 0.17 
Excellent...... 4 4.7 25 4 4.0 0.6 0.14 
=e 12 29.0 395 3.4 59 0.5 0.12 
eS 6 8.5 812 48 51 3.0 0.73 
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line during the last five years were as 
follows: 


1937 31 
1938 51 
1939 78 
1940 76 
1941 43 


Allowing about three months for 
this installation to be effective, it is 
found that 69 corrosion leaks were re- 
paired in the 12 months prior to May 
1, 1941, and only 9 during the follow- 
ing 11 months. Six of the latter 9 leaks 
were located by the maintenance crews 
early in October, 1941, shortly after a 
pressure test, which exceeded previous 
peak pressures by 78 l|b., or 23.5 per- 
cent, had been run on the line. Due to 
other urgent work our maintenance 
staff was unable to repair those 6 leaks 
until December, but they are believed 
to have been caused by increased oper- 
ating pressure. 


Bare and Poorly Coated Lines 
Other installations have been made 
on bare and poorly-coated lines where 
2, 3, and 10 units per mile of right-of- 
way were used. Unfortunately, with 


available field data and due to the vari- 
ations in soil conditions and effective- 
ness of coatings in limiting current 
requirements, it is impossible to draw 
any definite conclusions regarding the 
relative efficiency of utilizing less than 
10 units per mile. Experience has 
shown, however, that the total installa- 
tion costs are roughly the same with 10 
units per mile as when larger units are 
used with greater spacing. With larger 
units, additional rectifier capacity and 
ground bed material are necessary and 
the cost of ground bed right-of-way is 
usually increased. With smaller, closely- 
spaced units, more rectifier housings, 
connections, and miscellaneous fittings 
are required. For installations on large- 
diameter bare lines, when it is neces- 
sary to construct electric distribution 
lines paralleling the pipe line, small, 
closely-spaced units appear the more 
practicable at the present time. On 
coated lines when the coating is known 
to have sufficient electrical resistance to 
limit the current requirements to some 
extent, fewer units with greater spac- 
ing should, of course, be used. 


At present, it is known that current 


densities on bare pipe vary over a wide 
range exceeding 6 milliamp. per sq. ft. 
in some sections, and dropping to less 
than 1 milliamp. per sq. ft. in others 
with no particular correlation to other 
available data. From a_ theoretical 
standpoint, it is rather disappointing 
to find that more precise data are not 
yet available regarding the variations 
of current density from point-to-point 
on each section of line under protec- 
tion. In a practical sense, however, we 
are primarily interested in average and 
total current and power requirements. 
With facilities provided in these de- 
signs it is only necessary to predeter- 
mine the total d-c. current and power 
requirements on each section of line 
proposed for protection in order to 
estimate the costs with a fair degree of 
accuracy. The total overall costs of 
any given installation will seldom be 
materially affected by the distribution 
of rectifier capacity. 


The tabulation in Table 1 includes 
average a-c. and d-c. current and 
power requirements for a number of 
cathodic protection installations on the 
system. 
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CATHODIC PROTECTION SERVICING 20.9 MILES OF 6%" 0.0. BARE PIPE 


SUMMARY OF DATA 


Power Line Serving 146 Units Energized on Februory |, 194! 


Tote! Corrosion Leoks 12 Months Prior to April |, 1941 — 525 
Totel Corrosion Leoks 12 Months Prior to April |, 1942 — 105 


Tote! 0.C. Amperes, 7/17 - 24/41 — 724.8 
es, 4/1 - 3/42 — 597.2 


Tote! 0.C. Amper 


Average 0.C. Current Density per Sq Foot of Pipe Exposed, 194!,— 2.91 Milliomperes 
Average 0.C. Current Density per Sq Foot of Pipe Exposed, 1942,— 2.40 Milliemperes 


Tote! 0.C. Wotts, 7/17 - 24/41 — 3565.4 
Totel O.C. Watts, 4/1 - 3/42 — 3280.6 


Average Monthly A.C. Energy Consumption — 6000 K.W.H. Appros 
Approximate Overol! Efficiency of Complete installation including Distribution Lines, Transformers end 


Rectifier Units-46.5% 


CURVE * 1 
CURVE © 2a 
CURVE * 28 


Soil Resistivity by Megger ot 5° Specing — 10/25 - 
Pipe to CuSo, Piug Potenticis Token with Plug Directly Over Pipe — 7/17 - 24/41 
Pipe to CuSo. Piug Potenticis Token with Piug Directly Over Pipe — 4/1 - 3/42 


11/30/41 


CURVE ® 3a Unit Outputs in 0.C. Amperes»— 7/17 - 24/41 
CURVE * 38 Unit Outputs in 0.C. Amperes — 4/1 - 3/42 


CURVE * 4A Unit Outputs in 0.C. Wotts — 7/17 - 
Outputs in 0.C. Wotts — 4/1 


CURVE * 48 


24/41 
3/42 





































Conclusion 

It is believed that the designs de- 
scribed in this paper represent a distinct 
advance in the practical application of 
cathodic protection to bare pipe lines. 
Application costs have certainly been 
reduced to a large degree and flexibility 
in adjustments to meet actual field con- 
ditions increased. It is hoped that the 
ideas and experiences of others may be 
combined to effect further improve- 
ment in corrosion control by cathodic 
protection in the near future. 

There are numerous ways in which 
it appears possible that cathodic pro- 
tection costs can be further reduced 
in the near future. As ground beds and 
distribution lines are now the two 
largest items of cost, however, it is 
suggested that development effort be 
concentrated on those problems for the 
immediate future. In reviewing the 
history of cathodic protection for the 
last 10 or 12 years, it is rather startling 
to note that very little improvement 
in practical design and _ installation 
methods has been made in connection 
with ground anodes. More recently sev- 
eral laboratory technicians and prac- 
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tical cathodic protection engineers have 
been investigating possibilities in this 
phase of the problem. Several non-cor- 
roding materials and chemical anodes 
have been suggested and experimented 
with to some extent. It is hoped that 
real practical improvements will mate- 
rialize very soon, particularly now that 
junk steel is so urgently needed for war. 

In cases where new lines are laid 
requiring parallel communication cir- 
cuits, they can perhaps be combined 
with electric power circuits for ca- 
thodic protection. Although the writer 
has not yet had the opportunity to 
study this problem in detail, there 
seems to be no reason why a single- or 
double-conductor electric distribution 
line cannot be equipped with the nec- 
essary carrier channels for communica- 
tion and thus eliminate one or more 
overhead conductors. 

In these times everything possible is 
being done to assist in the war effort 
by reducing the amount of critical 
maintenance materials for essential in- 
dustries so that a maximum amount of 
war equipment can be made available. 
In this connection, estimates were re- 


cently prepared of the critical metals 
required for a group of proposed ca- 
thodic protection installations as com- 
pared with the estimated amount of 
new pipe steel that would be required 
during the next five years if corrosion 
is not brought under control in 1942. 
This group of proposed jobs included 
15 separate installations varying in 
length from 0.5 to 10 miles and total- 
ing 53 miles of pipe or 256 miles of 
3-in. equivalent. This estimate showed 
that about 28 tons of new steel, 

tons of copper, and 180 tons of junk 
steel would be required to complete the 
cathodic protection installations as 
proposed. On the other hand, if these 
installations were not made in 1942, 
carefully considered estimates show 
that 467 tons of new pipe steel would 
be required in 1943, 376 tons in 1944, 
552 tons in 1945, 352 tons in 1946, 
and 249 tons in 1947, for necessary 
reconditioning and replacement work. 
The total for the five-year period 
amounts to 1996 tons as compared 
with a total of 223 tons of new and 
junk critical metals required for ca- 
thodic aggtiniaing? 
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CATHODIC PROTECTION SERVICING 4.8 MILES OF 16" 0.0. BARE PIPE 


SUMMARY OF DATA 


Line Energized for Service - Februory 17, 1941 - 32 Units 


Tote! Leoks 12 Month 1,194! -% 
Totel Soresien t Cooks it Months Fottouing toy \ 1941 - 


Toto! 8-¢- Amperes — 5-22-41 — 236.7 
Total Amper res — 2-24-42 — 299.1 


pc r C. Curr 


‘ent Density per Sq Foot Pipe Exposed, 


— 2.20 Milliomperes 


Average 0.C. Current Density per Sq Foot “a Exposed, 1342 — 2.78 Milliomperes 


Tote! 0.C. Watts — 5-22-41 — 827 
Tote! 0.C. Watts — 2-24-42 = 1935.8 


Average Monthly A.C. Energy Consumption in 1941 — 1300 K.W.H. Appron 
Approximate Overall Efficiency of Compiete instaliction including Distribution Lines, Tronsformers end Units - 49% 


CURVE © 1 — Soil Resistivity by Megger 
CURVE *2A 
CURVE * 28 
CURVE ®3A 
CURVE °38 


ot 20° Specing 12-40 — 1-4! 

Pipe to CuSo, Plug Potentiois Token with the Plug Owectly Over the Pipe — 5-22-41 
Pipe to CuSo, Piug Potenticis Token with the Plug Directly Over the Pipe — 2-24-42 
Unit Outputs in O.C. Amperes — 5-22-41 

Unit Outputs in O C. Amperes —'2-24- 42 


CURVE ®4A — Unit Outputs in 0. C. Watts — 5-22-41 
CURVE *48 Unit Outputs in O.C. Watts — 2-24-42" 
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A 90-ft. truck-mounted telescoping 
derrick servicing unit telescoped to 50- 
ft. length and in place over truck for 
location-to-location move 
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Portable Drilling and Servicing Units 
and Steel Conservation 


x>+ With steel a vital war material, permanent derricks and attendant 
equipment over wells are under scrutiny 


T IS estimated that approximately 
90,000 tons of new steel derricks 
were used in 1941 and left standing 
over the holes of nearly 10,000 wells. 
As the demand for steel in war in- 
dustries increases, it is pertinent to con- 
sider what will be the practice of 1942 
and 1943? 

Slightly more than one-third of the 
31,341 wells completed last year were 
dry holes, holes over which it was un- 
necessary to leave permanent equip- 
ment such as derricks. Of the remain- 
ing 20,000 new wells, some were drilled 
with derricks transferred from other 
locations and rebuilt at considerable 
expense; some wooden derricks were 
used, and some of the wells were drilled 
with new portable units carrying their 
own derricks. It is reasonable to assume 
that this represents another one-third 
of all wells drilled. This leaves a total 
of 10,000 new wells that required new 
derricks last year. 

Taking as an average example the 94- 
ft. servicing derrick, which weighs 
about 9 tons including crown block, 
ladders, tubing board, and pulling line, 
but without substructure, it can be 
seen that for last year’s operations alone 
some 90,000 tons of steel were left 
standing over the hole. 

It has been estimated that in 1942 
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it will be necessary to drill at least 
30,000 new wells to supply the needs 
of the nation—and even then some 
storage withdrawals will be necessary, 
as was the case in 1941. Some experts 
place the figure even higher than 30,- 
000 wells. 

Where is the steel for new derricks 
to come from? Will the Government 
allow enough steel to be diverted frqgm 
war production for drilling 30,000 
wells in 1942, thousands of tons of 
which, it may be presumed, must be 
left standing? Probably not, but there 
is at least a partial solution to the 
problem. It is known that due to new 
methods now in use many wells being 
drilled and others already drilled need 
not be equipped with permanent der- 
ricks. 

Several years ago, one major oil com- 
pany in the Mid-Continent area con- 
ceived the idea that if some form of 
portable derrick could be designed— 
tall enough to pull range-2 tubing in 
doubles and hang rods—it would be 
economically feasible to eliminate per- 
manent servicing derrick structures. 
After all, permanent derricks are used 
only a few times a year, the average 
being less than 1 percent of the time. 
The rest of the time they stand idle, 





























4068 TONS OF -BERRIEKS;02 
SAVED BY 9 Fe22z«: UNITS 











SAVINGS IN RIG-UP, 
TEAR-DOWN & MOVING 


Eight Franks portable servicing units are eliminating 4,068 tons of steel as 
shown by the following table: 


Unit Mounted Derricks Each Unit Tons of 
No. On Eliminates’ Steel Saved 
Truck 60 540 
Truck 45 405 
Truck ‘75 675 
Truck 72 648 
Truck 49 441 
Truck 51 459 
Trailer 48 432 
Truck §2 468 
TOTAL 8 452 4068 


“Number saved depends on locality. 
Besides the value of this saving to our all-out war effort. it can easily be seen 
the savings afforded operators in derrick cost alone. Additional savings are 
made by the faster rig-up, tear-down and moving facilities built into Franks units. 
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Left, Franks telescoping der- 
rick servicing wnit capable of 
10,000 ft. work. Note rods and 
tubing stacking facilities. Above 
shows over-the-road position. 


YS; lines and block 


Moving; model 
000 ft. wells, “mn 


ASeAwaC Sh 





For Further Details See Franks Representatives 


Cable Address: FRANSI| 
Export Office: A. V. Simonson, 149 Broadway, New York, U.S.A 
exas, Gulf Coast, Arkansas and New Mexico: R. M. White, Nei! P. Ander- 
son Bldg., Fort Worth, Tex. 








Onions, yore Rocky Mountains: W. R: Brown, Box 137, Whittier Sta., WELL SERVICING ANDO DRILLING UNITS | 

ulsa, a. 

Illinois Basin and Michi ; | 
. ‘ : gan: Glen L. Wigton, Box 26, Vincennes, Ind 

California: Hillman-Kelley, Inc., 2441 Hunter Street, Los Angeles, Calif T U L S A ’ @] 4 L A H Oo i 
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Portable telescoping trailer-mounted 
derrick drilling in California 
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and thus “tie-up” thousands of dollars 
in steel and capital. 

On the basis of this idea, a portable 
84-ft. telescoping derrick was designed 
in 1938, and was so successful in use 
that it was followed soon thereafter by 
other designs in different heights and 
capacities. Now, after several years, 
there is a wide variety of portable der- 
ricks, both for drilling and servicing. 
They are mounted on truck, trailer, or 
skids. Their adoption has led to the re- 
duction or elimination of the perma- 
nent derrick, thus effecting a large 
economic saving for the oil industry. 

Until 1941, the prime consideration 
in the use of portable derricks was 
economic. As the nation neared war, 
and finally became engaged in war, the 
urgency and critical necessity of steel 
in the war effort soon became apparent, 
even to the exclusion of its immediate 
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use for the production of oil. Steel was 
to be conserved—to be used wisely and 
sparingly. In the conservation of steel, 
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therefore, portable derricks combined 
with portable servicing and drilling 
units can play an important role. 

Consider the permanent equipment 
usually left at each well. Aside from 
the pumping equipment, if any, we 
will find a derrick, either wooden or 
steel, and varying in height from 60 to 
136 ft. If the wells in any particular 
area are giving the average amount of 
trouble, a permanent crown block ar- 
rangement will likely be left in each 
derrick; also, to eliminate the time re- 
quired for “stringing up,” a pulling line 
may be left in the derrick. Further, we 
may find that each derrick is equipped 
with a tubing platform for racking 
tubing, a safety ladder with offset plat- 
forms and guard railings, and in many 
cases electric lighting equipment of the 
explosion-proof type. It is estimated 
that in the case of steel derricks a mod- 
est average of at least 18,000 lb. of 
steel per derrick is left at each well. It 
should be remembered also that usually 
this is galvanized steel and quite often 
an alloy. 

Steel derricks may be left over the 
well because of the cost and incon- 
venience of tear-down and re-erection. 
To the oil industry and the nation at 
war, they represent a large amount of 
steel. For every 100 derricks over wells 
that have to be serviced occasionally, 
there are also 100 crown blocks, 100 
pulling lines, 100 ladders, offset plat- 
forms, and guard railings, 100 tubing 
boards, and 100 separate explosion- 
proof lighting systems. One or two 
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The top section of this portable derrick 
may be removed, or the entire derrick 
may be folded down over the truck for 
short location-to-location moves 
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adjustments or changes 
of any kind in the tool. 
You can jar up @ and 
if that doesn’t free you, 
you can jar down. @ 
Or you can alternate 
up and down jarring, 
if desired—all by sim- 
ple drill pipe manipu- 
lation! 


HERE’S ALL THERE 
1S TO IT 


To jar down, first raise the 
drill pipe and drop or 
“spring” it the full length 
of the Bumper Sub stroke 
(usually 16 inches). This 
gives a solid downward 
blow, the force of which is 
easily controlled by the way 
in which the drill string is 


handled! 


For an upward blow, sim- 
ply take a moderate stretch 
in the pipe, then drop the 
string suddenly until the 
Sub is partly open. The pipe 
rebound causes a hard, 
hammer-like blow to be 
struck upward against the 
top of the Sub. In most 
cases, a few solid blows are 
all that are necessary to 
completely loosen the drill 
string! 





REPLACEABLE SPLINES 


It goes without saying that a Bumper Sub 
as to stand a lot of punishment in a drill 
String ... taking the pounding torque loads 
of driving the bit... constant battering 
against the hole .. . twisting surges during 
rough drilling...and, at the same time, 
preventing leakage of the circulating fluid. 
That's why Baash-Ross has built extre 


| Tuggedness and strength into this sub—to 


ao longer life, lower maintenance on 
€ toughest kind of drilling jobs! 


The heavy body has longitudinal splines 
cut in the inside surface, into which fits a 
Correspondingly splined mandrel. These 
'wo parts are free to move longitudinally, 

rm cannot rotate with respect to one an- 
ral because of their interlocking splines. 

is Sub not only has more splined area, 
a in addition, has replaceable bronze 
= inserts which can be quickly and 
whe eally changed when worn. That's 

YM stands up under the toughest drill- 
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@ The Baash-Ross Drilling Type Bumper Sub 





When you're working in sticky formations, key seats—or any 
place apt to bind your drill pipe so it’s necessary to jar loose, 
here’s the tool to place in your string! . 

With this new Drilling Type Bumper Sub, you can deliver 
either a downward or an upward blow by asimple straight rais- 
ing or lowering of the drill string...and without making 





RUN THIS B-R BUMPER SUB directly above wherever you re 


likely to stick your string 


above abort 
the Bu’ the Collars’ the Reamer’ 


oF at any other pont where you want to 


concentrate a solid blow in an emergency’ 











ing without breakdown. What’s more, a 
large diameter washpipe, effectively packed 
off from both inside and outside the string, 
enables you to maintain high pressure cir- 
culation day after day without danger of 
leakage! 

FOR REGULAR AND F. H. PIPE 
The Baash-Ross Drilling Type Bumper Sub 
is built of carefully selected alloy steels, 
correctly heat-treated for maximum 
strength. It will stand any force—in either 
direction—that the drill string is capable 
of delivering ...and is available in both 
right and left hand types, in all popular 
drill pipe sizes—both regular and full hole. 
So, regardless of the size or type drill string 
you’re using, if you're drilling in sticky 


O IMPORTANT NEW B-R TOOLS 
SAFEGUARD YOUR DRILL STRING 








Autolock Safety Joint! 


string ...is made to rotate 
in an unscrewing direction 
without danger of acciden- 
tal release... .yet it unscrews 
quickly and easily at the 
will of the operator! 


HOW THIS JOINT IS 
BEING USED 


Operators who have already 
used this Safety Joint have 
found a number of import- 
ant applications for it in 
their drilling operations. 

> One spot is a short dis- 
tance above the point where 
formations have a tendency 
to cave or heave. When us- 
ing it this way, of course, 
the Joint should be placed 
a sufficient distance above 
the danger spot so that it 
will still-be in the clear 
when the full amount of 
hole has been made before 
coming out again to change 
bits. That is, if you plan to 
make 150 feet of hole before 
coming out to change bits, 
the Joint should be placed 
say 175 feet or more above 
the danger spot... enough 
to keep the Joint in the 
clear at all times without 
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operations that follow. 





WITH PIPE AT A PREMIUM, 
DEVELOPMENTS ADD VITAL PROTECTION 


Stuck pipe has always been a costly, troublesome problem in drilling. But now, 
with pipe so difficult to get and with the cost of putting down a hole increasing 
every day, it is even more important that you take every precaution possible to 
protect your wells against stuck drill pipe... and against the expensive fishing 


Here are two new Baash-Ross safety tools that give you the protection you 
need. When run on your regular drilling string, one enables you to jar your way 
out of a dangerous situation ... the other to unscrew your way out. Each has its 
particular advantages. Read about them... 


THESE TWO NEW 


























formations, safeguard that string with a 
B-R Drilling Type Bumper Sub. It’s the 
most economical protection you can buy. 
Ask your nearest Baash-Ross representa- 
tive for complete details... or write direct! 
(Leased in U.S.A.—Sold for export only) 

















leaving too much pipe below the joint to 
be recovered in an emergency. 

»A considerable number of operators— 
particularly those making lots of hole each 
trip—are using two Joints to insure com- 
plete safety as well as minimum pipe loss. 
They place one Joint a short distance above 
the danger zone, the other a considerable 
distance above so that it will be in the 
clear at all times. Then, regardless of 
whether the pipe sticks just after running 
in a new bit or near completion of the run, 
they can always obtain maximum recovery! 


> Another important application is in drill- 
ing-out operations. Here, the Joint is lo- 


your string is to unscrew it.. 


@Baash-Ross Type "E” Autolock Safety Joint 


For Drilling Strings 


When you're drilling in formations that may cave or heave, the chances 
are slim against your jarring your way out. So your best chance of saving 
. and here’s the tool to run—the Type “E” 


This new Baash-Ross development is timed to the minute for modern 
high-speed deep-drilling operations. It can be used at any point in the drill 











cated in the string so that it will always be 
in the casing above the shoe. Then should 
the pipe stick in open hole, loss is reduced 
to an absolute minimum. 

RUGGED — SIMPLE — DEPENDABLE 
The Baash-Ross Type “E” Joint has been 
built to meet the requirements of the most 
severe drilling service. A glance at the il- 
lustration will show you its simple rugged 
construction... similar to that of the fa- 
mous Baash-Ross Type “C” Joint for fish- 
ing. However, unlike the single shoulder 
of the “C,” the Type “E” incorporates a 
series of driving shoulders all the way 
around the circumference, providing extra 
driving area to meet heavy torque loads 
without tightening. 

In addition, the locking shoulders are 
so designed that when the Joint is made 
up, they will mate in only the correct po- 
sition. This eliminates the possibility of 
overtightening or “freezing” the Joint and 
insures quick, positive release whenever 
desired. Packers prevent fluid leakage 
while drilling and are so designed that SIX 
unscrewing turns can be effected without 
losing the fluid seal. 

SAFE, POSITIVE RELEASE 


The Type “E” permits reverse rotation, 
when necessary, under normal conditions, 
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as the reverse torque is transmitted through 
the heavy, spring-loaded collar and tapered 
shoulders. Yet, when release is desired, it 
requires not more than half the torque 
needed to break a normally made-up tool 
joint of the same size! 

The Type “E” Autolock Joint is 
stronger than.the drill pipe on which 
it is run—and will safely transmit all 
driving torques. So when drilling in 
heaving or caving formations make 
sure your drill string carries this new- 
est safeguard to cut your pipe losses, 
increase your drilling safety. Available 
in all popular pipe sizes from Baash- 
Ross headquarters in your territory. 

(Leased in U.S.A—Seld for expert enly) 

































































portable servicing units carrying their 
own self-raising and lowering derricks 
may alone provide adequate equipment 
for efficiently servicing each of these 
100 wells. 


Types of Portable Derricks 


Of the several types of portable 
derricks now on the market, one of the 
popular types is designed for servicing 
wells to 11,000 ft. and has a 90-ft., 
two-piece telescoping derrick, mounted 
either on truck or trailer, which is 
usually built especially for the hoist 
and derrick installation to make a com- 
plete well-servicing or drilling machine. 
This complete machine includes draw- 
works, hoist, transportation, derrick, 
engine, crown block, raising mechan- 
ism, electrical equipment and line, and 
in some cases a rotary drive attach- 
ment. The machines travel with blocks 
strung and carrying their own guy 
lines. 


Moving the equipment into position, 
raising, locking, and guying the der- 
rick requires from 30 minutes to an 
hour, a figure comparable to that re- 








quired to move into a regular perma- 
nent derrick with a portable hoist and 
tie onto the pulling line or string the 
sand line. Raising the portable derrick 
is done by the power supplied and 
built into the equipment, and requires 
no help from outside sources. The 
blocks are left permanently strung and 
the guy wires remain attached. 


Further to decrease the usefulness 
of this type of equipment, it is avail- 
able with a rotary drive attachment, 
making it suitable for exploratory 
drilling, for shallow production drill- 
ing, for medium depth “slim hole” 
drilling, for deepening, clean-out, and 
for following up big rotaries. These 
units are also used for all servicing 
operations in connection with the re- 
pair and maintenance of oil wells. The 
rods are hung and the tubing is stacked 
in a manner similar to that in regular 
derricks. 


Usefulness of Units 


A typical example of the usefulness 
of these units is the experience of a 
drilling contractor in Texas, who in 
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one year with one of these rigs, worked 
on 58 wells, including 16 cleanouts, 11 
deepenings, 10 rotary follow-ups, and 
21 jobs of running tubing. Moves in 
excess of 100 miles and rig-up the 
same day were not unusual. 


Another example of the use of a 
truck-mounted servicing machine is 
reported from California where one of 
these units moved from Santa Maria 
to Ventura in a driving time of six 
hours, moved onto a small mountain- 
side location after negotiating a curv- 
ing mountain road, and, with an in- 
experienced crew, pulled 8475 ft. of 
3-in. tubing in seven hours and ran it 
back in slightly less than five hours. 


Still another example is a trailer- 
mounted machine being used for both 
drilling and servicing. In slightly less 
than one year it has drilled 16 wells 
(2000-ft. average depth), redrilled two 
others, and is being used to service 28 
wells without derricks that range in 
depth from 9,000 to 11,500 ft. During 
the year it made seven long moves, two 
being more than 100 miles. 

Of more than a dozen of. these rigs 
in use in California, it is estimated that 
nine of them will result in a saving of 
4482 tons of steel, or an average of 
500 tons of steel for each portable der- 
rick and hoist unit. Each portable der- 
rick is complete within itself, eliminat- 
ing the necessity of duplicating valu- 
able equipment other than derricks at 
each well. 


Each portable derrick unit can be 
used for many purposes, ranging from 
exploratory drilling to the servicing, 
maintenance, and repair of oil wells. 

There are a few limiting factors in 
the use of these portable units. They 
have not as yet been used successfully 
for deep drilling, although they are 
being used to service wells to 11,000 
ft. They have proved to be économ- 
ically sound for drilling to average 
depths, which last year in the United 
States was between 3000 and 4000 ft. 
They have moved into almost inacces- 
sible locations on bad mountain roads, 
although it is recognized that there are 
some locations very difficult of access. 
On the basis of average figures and 
experience, it can be stated that the use 
of portable drilling and servicing der- 
ricks can aid greatly in the conserva- 
tion of steel by the oil industry not 
only now but also during the post-war 
period. 
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Truck-mounted servicing unit pulling 
tubing in well at Ventura, California. 
The deepest well pulled by this unit to 
date is 9788 ft. 
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Standing (left to right): F. A. Christanelli, Baroid Sales Division, National Lead Company, Houston, Texas; W. W. 
Mayfield, Hope Natural Gas Company, Clarksburg, West Virginia; Furniss Prell, Hughes Tool Company, Clay City, 
Illinois; D. Sikes, Baroid Sales Division, Tulsa, Oklahoma; E. H. Tollefson, Hope Natural Gas Company, Clarksburg; 
R. Griffin DelaMater, Parkersburg Rig and Reel Company, Parkersburg, West Virginia; G. C. MacDonald, Gulf Oil 
Corporation, Tulsa; R. E. Damp, Carter Oil Company, Mattson, Illinois; C. W. Alcorn, Falcon-Seaboard Drilling Com- 
pany, Houston; W. E. Ferguson, The Ohio Fuel Gas Company, Columbus, Ohio; J. V. Goodman, Equitable Gas 
Company, Pittsburgh, Pennsylvania. Sitting (left to right): V. F. Bowyer, Peoples Natural Gas Company, Pittsburgh; 
‘A. G. Gulley, Gulf Oil Corporation, Pittsburgh; R. B. Anderson, Columbian Carbon Company, Charleston, West 
Virginia; J. J. Schmidt, East Ohio Gas Company, Cleveland, Ohio; and Amos Roberts, 
Baroid Sales Division, Olney, Illinois 


* New officers Eastern District of A.P.1.: Sitting (left to right): M. G. 
Gulley, chairman, Gulf Oil Corporation, Pittsburgh; R. B. Anderson, 


vice-chairman, Columbian Carbon Company, Charleston, West Vir- 
ginia; Standing (left to right): V. F. Bowyer, vice-chairman, The 
Peoples Natural Gas Company, Pittsburgh; R. E. Damp, vice-chair- 
man, Carter Oil Company, Mattoon, Illinois; W. E. Ferguson, vice- 
chairman, Ohio Fuel Gas Company, Columbus, Ohio; and J. V. 
Goodman, secretary-treasurer, Equitable Gas Company, Pittsburgh. 
C. C. Irby, vice-chairman, Turner Petroleum Corporation, 
Mt. Pleasant Michigan, is not in the picture 


All smiles are R. E. Damp (left), Carter Oil Company, Mattoon, 
Illinois; W. W. Mayfield, Hope Natural Gas Company, Clarksburg, 
West Virginia; E. H. Tollefson, Hope Natural Gas Company, Clarks- 
Y burg, and Furniss Prell, Hughes Tool Company, Clay City, Illinois 


O. W. Van Petten (left), retiring chairman, Columbian Carbon Com- 
pany, Charleston, West Virginia, and R. E. Damp, Carter Oil Com- 
pany, Mattoon, Illinois, get together for a private discussion 


Engaging in this back-slapping session are M. G. Gulley (left), Gulf 
Oil Corporation, Pittsburgh; R. E. Damp, Carter Oil Company, Mat- 
toon, Illinois; O. W. Van Petten, Columbian Carbon Company, 
Charleston, West Virginia; E. H. Tollefson, Hope Natural Gas Com- 
pany, Clarksburg, West Virginia, and D. Sikes, Baroid 
Sales Division, Tulsa 
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Mid-Continent 
District Meeting 
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H. M. Stalcup, vice-president, Skelly Oil Company, Tulsa, L. S. Allen (left), National Tank Company, Tulsa, and 
who presided at one of the afternoon sessions G. F. Isley, Shell Oil Company, Wichita Falls, Tex, 








R. G. Ralph (left), Kobe, Incorporated, Oklahoma City; T. M. White, engineer, E. O. Bennett, Continental Oil M. J. Kirwan (left), Cities Service Oil Company, Bar 
Phillips Petroleum Company, Bartlesville; F. J. Pisarra, attorney, Phillips Petro- Company, Ponca City, tlesville, Oklahoma; C. E. Beecher, Cities Service Oil 
leum Company, Bartlesville; J. S. Montgomery, general superintendent of Oklahoma Company, Bartlesville, and J. R. McWilliams, 
northern region, Phillips Petroleum Company, Bartlesville, and C. L. White, Carter Oil Company, Tulsa 
superintendent, Phillips Petroleum Company, South Burbank Unit, 
Fairfax, Oklahoma 


D. A. Sikes (left), Mid-Continent sales manager, Tulsa, Harold i 
Farnham, Gulf Coast sales manager, Houston, Texas, and Fred 
R. J. Woods, Jr. (left), district sales manager, Jones and Laugh- Christanelli, Houston, all of Baroid Sales Division, National 
lin Steel Corporation, Tulsa; Bill Timberlake, Continental Supply H. H. Elliston, Sinclair Prairie Company; H. W. Ladd, superintendent of materials, Stanolind Oi 
Company, Tulsa, and Glenn M. Stearns, University of Oil Company, Tulsa, discussing and Gas Company, Tulsa, and Geo. L. Ratcliffe, general manage 
Oklahoma, Norman, Oklahoma salt water disposal systems Baroid Sales Division, Los Angeles, California 























J J. E. McFate (left), Republic Steel Corporation, Tulsa; 
= 1k E. Butts, A. O. Smith Corporation, Tulsa, and J. H. 
Brooks, Republic Supply Company, Tulsa 
Among the new officers elected at the meeting are A. J. Edwards (left), Black Sivalls and Bryson, 
Herbert Goodpaster, chairman (left), Kerlyn Oil Tulsa; F. R. Wheeler, Barnsdall Oil Company, 
Company, Oklahoma City; R. P. Moscrip, vice-chair- Tulsa; M. M. Kinley, Houston, and H. B. Hodges, 
mon, Shell Oil Company, Inc., Wichita, Kansas, Mid-Union Drilling Company, Tulsa 
and H. F. Beardmore, secretary-treasurer, Amerada 
Petroleum Corporation, Tulsa 
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Mid-Continent Committee on Production Practice meets. Left to right: D. R. Knowlton, Director of Albert Geiger (left), Deep Rock Oil Corporation, Tulsa; C. | H 
Eugene Hosford, Gulf Oil Corporation, Tulsa; Glenn Stearns, University Production, Office of Petroleum t Moss, Deep Rock Oil Corporation, Tulsa; Wm. H. Rouzer, Jr., 
of Oklahoma, Norman; C. A. Young, American Petroleum Institute, Coordinator, Washington, D. K.M.A. Pressure Maintenance Association, Wichita Falls, Texas, 
Dallas; H. Dave Collins, Four States Oil Company, Tulsa; Herbert F. C., addressing the assembly and H. K. Browning, Kobe, Incorporated, Oklahoma City 
Beardmore, Amerada Petroleum Corporation, Tulsa; J. S$. Montgomery, 
Phillips Petroleum Company, Bartlesville; F. M. Stevenson, Phillips 
Petroleum Company, Oklahoma City; F. R. Wheeler, Barnsdall Oil Com- 
pany, Tulsa; J. A. McCutchin, British American Oil Producing Company, Xe xb 
Tulsa; |. S$. Salnikov, Carter Oil Company, Tulsa, and C. V. Millikan, 

Amerada Petroleum Corporation, Tulsa 








L. F. McCollum, President, 
Carter Oil Company, Tulsa, 
addressing the gathering 


it Franklin, Director in H. M. Ryder (left), Ryder Scott Company, Bradford, O. E. Berg (left), Bethlehem Steel Company, Houston; 
harge of Production, Dis- Pennsylvania, and C. R. Horn, assistant professor H. G. Texter, Spang Chalfant, Inc., Ambridge, Pennsyl- 
Mitt No. 2, Office of Petro- of petroleum engineering, Texas Technological vania; W. J. Crites, Phillips Petroleum Company, Bartles- § 
*um Coordinator, Chicago, College, Lubbock, Texas ville; H. M. Cooley, Bethlehem Steel Company, Tulsa, and & 
"as one of the speakers R. P. Moscrip, Shell Oil Company, Inc., Wichita, Kansas 





Natural Gasoline Association of America 
Meets in Tulsa 








RAY E. MILLER, President J. R. JARVIS, Vice-President J. W. VAIDEN, Vice-President WM. F. LOWE, Sec’y-Treasurer 








H. H. BEESON, Vice-President H. L. ODER, Chairman, gave the H. A. MONTGOMERY presented D. L. KATZ gave a paper on “A 
and Chairman of the Technical report of the Gas Testing a paper on ‘Elimination of Errors Suggested Standard Method for 
Committee Committee in Fractional Distillation the Measurement of High- 
of Gases” Pressure Gases” 








E. O. BENNETT, Chairman, High R. A. CARTER, member of the B. R. CARNEY delivered paper S. F. MAUNEY, JR., member of 
Pressure Gas Division, Technical Program Committee on “The Density of the L.P.G the Program Committee 
Committee. Winner of 1942 Hydrocarbons, Their Mixtures, 
Hanlon Award and Three Natural Gasolines” 
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Locating Cased-off Productive Zones 


A PETROLEUM 
LENGINEER 





. ERE is a considerable amount of 
cased-off oil in the various fields 
of the United States. As lower zones 
become depleted probably all this oil 
that is economically recoverable can be 
made available for use without the in- 
troduction of new casing into the well 
and with little or no new equipment of 
any kind. The economy of the recom- 
pletion work, however, will depend on 
how readily the prospective zones can 
be located. Much of this cased-off oil 
in California is of the heavier grade 
that is particularly needed at this time, 
and its recovery with the minimum 
expenditure of steel is most desirable. 
Sufficient, reliable subsurface data have 
been collected during the drilling of 
many of the more recently completed 
wells that will facilitate the location 
of prospective zones, but there is a far 
greater number of older wells with 
cased-off production for which such 
data are not available. The use of radio- 
activity logging has aided greatly, how- 
ever, not only in locating the sands be- 
hind the casing in many of the old 
wells but also in confirming and cor- 
recting the subsurface data in the 
newer wells before work-over jobs were 
begun. 


Some wells now reaching the eco- 
nomic limit in their present producing 
zones were drilled with cable tools and 
some with rotary. Upper zones were 
cased-off either unknowingly or be- 
cause better production could be ob- 
tained at greater depth. Some of this 
upper production lies behind three or 
four strings of casing and in some wells 
behind five strings of casing. At the 
time many of the wells were drilled 
adequate subsurface records were not 
kept, coring was inadequate, and little 
or no attention was paid to keeping 
the hole vertical. 

In fields where upper production was 
known to exist or was later discovered, 


behind casing 


by Wallace _A Saiihe 


Pacific Coast and Foreign Editor 


many of the older wells have been re- 
completed in the upper sands as the 
lower zones became depleted. Such 
work-over jobs have necessarily been 
done in the past by hit-or-miss meth- 
ods. Dipping structures, faults, and 
crooked holes have added to the diffi- 
culties in locating the prospective sands 
and errors as great as several hundred 
feet have occurred. In many instances 
the work required a long series of gun- 
perforating, testing, and squeeze-off 
operations before production was 
found. In some wells production be- 
lieved to exist behind the casing has 
not been obtained, probably because 
the proper location was never deter- 
mined. 


Radioactivity Logging 


The chief use of radioactivity log- 
ging in the California fields has there- 
fore been to determine the location of 
sands behind casing and thus aid in ob- 
taining production known to be ex- 
istent in upper zones previously cased- 
off. Although the greatest number of 
radioactivity logs have been taken in 
wells where the records are incomplete 
or unreliable, many logs have been 
taken in recently drilled wells to verify 
subsurface information or to confine 
recompletion operations to a more lim- 
ited distance in the well, particularly 
when water may be known to lie close 
to the oil-bearing stratum. The radio- 
activity logs taken in old wells have 
also provided general geological in- 
formation that can be correlated with 
that procured during the drilling of 
later wells, but logging for that pur- 
pose alone has possibly not yet been 
done. 

Radioactivity logging provides a 
means of logging through casing by 
running a highly sensitive detector into 
the well on a conductor cable to meas- 
ure the gamma rays that enter the hole 
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> Radioactivity logging aids in economical recovery of oil and 


conservation of steel by disclosing prospective oil production 


from the contiguous formation. These 
rays, originating in the formation, pass 
through the casing and cement or other 
material occupying the annulus be- 
tween the casing and the wall of the 
hole and thus identify by means of 
their relative measurements the char- 
acter of the formations behind the cas- 
ing. The intensity of the rays is nat- 
urally decreased by the steel of the 
casing and by surrounding cement or 
other matter. It has been found that 
this dampening effect of the steel is 
approximately four times that of the 
mass usually found between the cas- 
ing and the wall of the hole. This re- 
sistance, however, remains a fixed con- 
stant in each particular well during 
logging operations and does not affect 
the number of rays emanating from 
the formation. Radioactivity measure- 
ments have been taken through as 
many as five strings of cemented cas- 
ing and there are clear indications on 
the record when the instrument passes 
from or into the shoe of a string, de- 
pending on whether the run is being 
made down or up. 


Nature of Equipment 


The instrument inserted into the 
well consists of an ionization chamber 
above, which is an amplifier. An ioniza- 
tion current produced in the chamber 
by the gamma rays is amplified and 
transmitted up the conductor cable to 
recording equipment at the surface, 
where it is further amplified to actuate 
an automatic pen recorder. The record 
is made on a paper chart that moves in 
synchronism with the travel of the in- 
strument as it is moved upward or 
downward in the hole; and as the de- 
tector passes a formation the radio- 
activity of that formation is traced on 
the chart. This provides a continuous 
depth log that shows the relative radio- 
activities of the strata lying behind th 
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one or more strings of casing with 
which the hole is cased, as shown in 
the accompanying illustrations. 

The strength of the ionization cur- 
rent is proportional to the number of 
gamma rays passing through the cham- 
ber per second. As the resistance to 
passage of the rays varies with the 


number and thickness of casing strings 
and also because the general intensity 
of radioactivity in different areas is 
not the same, the sensitivity of the 
equipment is adjusted to meet the con- 
ditions encountered. The sensitivity 
established for the down-hole condi- 
tions is maintained for the run so that 








































































































































































































Fig. 1. Radioactivity logs of same well 
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variations in gamma ray measurements 
are related to the same base. Increases 
in radioactivity cause the trace to 
move to the right and decreases cause 
it to move to the left. Shales and sands 
possess different radioactivities and the 
character of the formation thus dis- 
closed by the log provides a means for 
selection of zones behind the casing to 
be tested. Logs are taken regardless of 
the kind of fluid or the presence or 
lack of fluid in the well. 


Use in Cased and Open Hole 


Radioactivity logs were taken in 
both open and cased hole of a well re- 
cently drilled in the Los Angeles Basin 
in order to study the effect of casing 
on the curves and to compare the 
curves taken in both open and cased 
hole with those of an electrical log. The 
logs of the upper portion of the well 
are shown in Fig. 1. All radioactivity 
logs were begun at the surface but the 
electrical log was naturally begun at 
the shoe of the 1334-in. surface string, 
which had been cemented at 501 ft. 
Only the natural potential of the elec- 
trical log is reproduced, as it serves 
adequately for comparison. 


The sensitivity of the radioactivity 
log in open hole was reduced drastically 
before going out of the surface string 
and the portion actually in open hole 
was taken with an amplitude much 
lower than that of the low amplitude 
log made of the hole after it was cased. 
After this log and the electrical log 
were taken, the hole was cased with 
7-in. and the two radioactivity logs 
with different amplitudes were then 
run. 


The effect of the surface pipe is evi- 
dent in both the low- and high-ampli- 
tude logs and the location of the shoe 
is clearly indicated. Inaccuracies in 
casing records have thus frequently 
been discovered. As was to be expected, 
the high-amplitude log gives a sharper 
definition of minor changes in the 
character of the formations. As the 
sensitivity can be controlled, the re- 
quirements of the job can readily be 
met and resistance offered by multiple 
strings of casing provided for. 


Interpretation of Log 


As is the case with similar subsurface 
records, the interpretation of the radio- 
activity log is of vital importance. In 
fields where electrical logs have been 
taken in nearby wells that have been 
drilled recently, the general strati- 
graphical data supplied by the elec- 
trical log will facilitate the interpreta- 
tion of the radioactivity log of an old 
well. When the radioactive log is taken 
in a well for which an electrical log is 
available, a comparison of the two logs 
assists in making a close determination 
of the limits of the prospective zone. 






















For Ouls landing Aehievements 
| tn the 
oii 4 Production of Naval Qudnance 


It is our great honor to have received the coveted 
“E’—the highest award the U. S. Navy can make 
for Excellence in production efforts. 

We have supplied ordnance material to the 
Navy for many years. During the first World War 
we tripled our production. Recently we have 
tripled it again. 

We are indebted to the many customers who, in 
times of peace, helped us keep our facilities ready 
for great national emergencies. In a very real sense 
i, they have contributed to the honor of the “E”. 


THE HARRISBURG STEEL CORPORATION 


HARRISBURG, PENNSYLVANIA 


} HARRISBURG PRODUCTS... . Alloy and Carbon Steels . . . Seamless Steel Cylinders, Pipe 
i; Couplings . . . Pump Liners, Liquefiers . .. Hollow and Drop Forgings .. . Pipe Flanges. . . Bull 
: : Plugs .. . Aerial Bombs . . . Coils and Bends 
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In most of the fields of California the 
shales are decidedly more highly radio- 
active than the sands and the decrease 
in radioactivity shown by the trace on 
the chart clearly indicates the sand 
beds. In a few areas in the San Joaquin 
Valley the radioactivity of certain 
formations does not appear to conform 
to the conventional and logs taken in 
these areas are more difficult to inter- 
pret. 


Applications 


With proper interpretation the radio- 
activity log has been utilized to meet 
some unusual requirements. In a well 
in the Coastal District of California it 
was desired to locate a fault trap. This 
well had been drilled to 7260 ft. be- 
fore electrical logging came into use, 
and no correlation information was 
available. As the producing interval 
was small and was underlain by wet 
sands, it was necessary to locate the 
fault to the nearest foot. The radio- 
activity log shown in Fig. 2 was taken 
and the necessary information obtained. 
A distance of 30 ft. was gun-perfo- 
rated as indicated and a production of 
500 bbl. per day, cutting 3 percent, 
was obtained. The production previous 
to the work-over job had been 45 bbl. 
per day, cutting 70 percent. 
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In Fig. 2 a comparison between the 
radioactivity log and an electrical log 
of a nearby well is shown. The forma- 
tion column is a combination for the 
two wells, due allowance being made 
for the difference in structural eleva- 
tion. The temperature gradient of the 
field indicated that the bottom-hole 
temperature would be approximately 
180°F. and the actual temperature 
measured was 173°F. 


In another old well recently recom- 
pleted in a coastal field farther north 
it was known that some prospective 
sands had been cased-off and that there 
was a shale bed above the sands where 
a water shut-off could be made by gun- 
perforating and squeezing. (See Fig 3.) 
Before perforating, however, it was 
decided to check the subsurface data 
with a radioactivity log as there are 
local unconformities in various parts 
of the field and electrical logs of near- 
by wells may be misleading at certain 
depths. This log showed the shale ap- 
proximately 50 ft. higher than indi- 
cated by other records and thus pre- 
vented perforating too low. 


In plug-back operations it is, of 
course, necessary to have assurance that 
productive upper zones exist in a given 
area. In the Long Beach field, for ex- 
ample, there are two cased-off zones 


known to be productive in certain 
areas and wet in others. A portion of 
another zone that is cased-off in some 
wells is also known to carry clean oil. 
In other areas portions of still another 
zone can be profitably produced if lo- 
cated accurately. Most of the wells in 
which these zones are cased-off are old 
holes that were drilled with undue 
speed in order to reach the main pro- 
ducing zone. No attention was paid to 
maintaining vertical hole at the time 
the wells were drilled and very few 
surveys have been made to determine 
their actual course below the surface. 
Sharp dips and numerous faults add to 
the difficuty of locating the prospec- 
tive zones lying behind one or more 
strings of casing. 

The radioactivity log has been used 
to advantage in this field to locate 
zones behind as many as four strings 
of casing. The log has sometimes been 
taken to determine the limits of a spe- 
cific zone and at other times to provide 
a complete correlation of the entire 
well. In fields of this kind where 
numerous radioactivity logs have been 
taken and many electrical logs are 
available from adjacent wells recently 
drilled, the interpretation of radioac- 
tivity logs run in cased holes is com- 
paratively simple. 
we te %& —— 
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. -- With Your Ideas on Ways to 


SPEED PRODUCTION with COMPRESSED AIR 


Here’s how you can contribute IDEAS to help 
win the war. 


DO THIS: Describe some application of compress- 
ed air which speeds production (in your own 
experience or observation). The IDEA counts— 
not the grammar. Simple rules mailed on request. 


YOUR OPPORTUNITY to pass along ideas which will 
speed up production and help win the war. Sub- 
stantial cash prizes offered. Prize-winning papers 
will be brought to attention of your industry, 
giving recognition and prestige to the authors. 
All entries of value to the war effort, whether 
they are prize-winners or not, will be offered to 


~ &* &* & & &e & * 


$1000°° IN CASH AWARDS 


prize "200% prizes or 100% 
For. every non-prize 
Prizes or 9D = AWARDS $2 = gation ina technical 
plus 


PERSONAL PRESTIGE and RECOGNITION 


journal, at the re 


quest of the Com- 
EACH pressed Air Institute. 


the proper United States Agency with full credit 
to the writer. 


PRIZES DOUBLED. Because of increased importance 
of compressed air in the war effort, prize awards 
as originally announced, have been doubled, and 
closing date has been extended to July 1, 1942. 


ATTENTION EXECUTIVES. Posters announcing this 
IDEA Award Program are available to enable 
you to bring this project to the attention of your 
engineers and shop men. Free on request. 


All requests for Rules and Posters should be 
addressed to Russell Gross, Educational Director, 
Compressed Air Institute, East Orange, New Jersey. 






Needs Your Ideas 


HERE’S HOW YOU CAN HELP 


Describe compressed air applications in your 
own experience or observation, which speed 
up sentection. The IDEA will be passed along 
to help the war effort. Write today for details. 


This announcement appears here through the courtesy of 


CLARK BROS. COMPANY ° 


OLEAN, N. Y. ° 


Member of: 


COMPRESSED AIR INSTITUTE.. 


90 WEST STREET 


NEW YORK, N.Y. 
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Packer Tester Reduces Workover 


Time and Labor 


xt Testing device to assure proper setting of packer can be 


employed either at well site or in maintenance yard 


AILURE of packers to set tightly 
F when run in wells is due to sev- 
eral causes, and the harmful results of 
these failures are many. On some occa- 
sions packers set before a formation is 
acidized have resulted in the acid being 
forced up the annulus past the packer, 
accumulating on top of the packer 
rubber. When the formation was 
cleaned and the well placed on produc- 
tion, the tubing string was eventually 
eaten in two by the acid, necessitating 


an expensive fishing job and in some 
instances resulting in ruined casing 
plus the cost of labor. 

Recently J. D. Baker, production 
superintendent for the F. H. E. Oil 
Company in the East Texas field, in- 
stalled a new packer in a well after a 
general workover job and found that 
the packer had failed to set. Pulling 
the tubing string and removing the 
packer, it was found that the rubber 
had cracked longitudinally, indicating 
that the packer had not been able to 
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compress sufficiently to spread the rub- 
ber against the casing wall and thus to 





Right—Location of welded nipple on 
casing section may be seen. Test pres- 
sures are applied at this point below 
the packer rubber 


Below—View showing packer inserted 
in casing section ready for clamps to 
be tightened 


seal tightly. A second packer was run 
and the job completed satisfactorily. 

Baker then devised the packer tester 
shown in the accompanying illustra- 
tion in an effort to discover what had 
prevented the packer from setting 
properly. A swage and nipple were 
welded to one end of a piece of 5-in. 
O.D. casing long enough to cover the 
packer rubber. Below the packer rub- 
ber a connection was welded to the 
section of casing. To test a packer, the 
equipment is inserted in the casing sec- 














tion, heavy clamps tightened on the 
swage nipple and a second nipple on 
the upper end of the packer. Tighten- 
ing the clamp applies sufficient pressure 
to set the packer. After the packer has 
been set, pressure from a pump may be 
applied through the connection welded 
below the packer rubber. Pressures as 
high as 3000 lb. have been used in 
testing packers. 

As a result of testing packers before 
running in the well, savings in work- 
over time and labor have been effected. 

wer 
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Compression end of compressor units. Note all 
piping possible is earried below floor level. 
Exhaust manifold is waterjacketed and ex- 
haust stacks are shrouded. Gauge boards 
showing all pressures, for each unit separately, 
are mounted on wall to right but not shown 
in picture. Automatic air vent on soft water 
system can be seen on far engine. It rises 
above and from line passing under exhaust 
shroud. Manual air vent for compressor cool- 
ing water was also required and insialled 
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Engineering Study Determines Advisability 
Of Pressure-Maintenance Installation 


+ Plant constructed in North Novice field, Texas, after well tests reveal feasibility 
of pressure maintenance as a conservation measure 


HE North Novice field lies about 
tts miles northwest of Coleman, 
Texas. The discovery well, drilled in 
November, 1939, by States Oil Corpo- 
ration, was completed in the Gardner 
sand, a member of the Strawn series. 
In April, 1940, McKissick drilled the 
Morris No. 1, now States-Robertson, 
Morris No. 5, about three-quarters of 
a mile northeast. When the well was 
satisfactorily completed in the same 
sand, a rather rapid development began 
that in April, 1941, had resulted in 26 
completions. At present there are 38 
wells. 

In April, 1941, operators in the field 
decided to have an engineering study 
made to determine the advisability of 
pressure maintenance in the field. As a 
result of the study, a plant was built 
and began operating in November, 
1941. This discussion covers the his- 
tory of the field from the beginning 
until April, 1942, or during develop- 
ment, plant construction, and the first 
five months of plant operation and gas 
injection into the producing zones. 

The producing sand in North Nov- 
ice is relatively tight, of low perme- 


*This article was prepared by Mr. Collett in collabora- 
tion with engineers of The Associated Engineers. 


62 


by - be , Col Lott dr 


Consulting Engineer 





J. DAVISS COLLETT, JR. 


is a consulting engineer of Houston, Texas— 
Prior to entering consulting work in 1937, he 
was for five years with the Atlantic Refining 
Company—In 1938 he organized The Associ- 
ated Engineers, a petroleum engineering serv- 
ice company of Houston, Fort Worth, and Lake 
Charles—He continues his private consulting 
practice at the same time directing activities 
of The Associated Engineers. 





ability, and irregular, and most of the 
wells have been shot in order to obtain 
potentials high enough to satisfy nor- 


mal operating requirements. Immedi- 
ately southwest of the field is the older 
Novice field, which produces from the 
same sand and under pressure main- 
tenance. The success of this operation 
indicated that North Novice might 
also benefit from return of gas to the 
reservoir. Novice production, which 
had been declining rapidly, has re- 
mained quite constant since operations 
were placed on a gas-return basis. 


Well Tests 


Despite the fact that the sand was 
irregular, permeabilities averaging 
about 200, and with most of the wells 
having been shot so that control of 
the gas underground was impossible, a 
study of the area was begun in April, 
1941. Some bottom-hole pressures had 
been run earlier, so the first work con- 
stituted running a complete static 
bottom-hole pressure survey on each 
well. This survey showed a relatively 
uniform drainage pattern had been 
established. This is shown by the iso- 
baric map dated April 1, 1941. The 
map also shows a lack of efficient water 
drive. Table 1 shows all pressures run 
to date. The table reveals the excessive 
loss in pressure that was taking place 
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The States Oil Corporation had good reasons for 
selecting XVG Compressors for their new out- 
standing repressuring plant in the Novice Field, 
Coleman County, Texas. They knew of the ex- 
cellent performance record set up by the XVG’s 
in all parts of the world in all types of field and 
refinery service. 


At the States Oil Corporation plant are:— 


* Two 8-XVG 3-stage, gas-engine-driven compressors 
tated 10-lb per sq in gauge intake (separator pressure 
in the field) and 1200-lb discharge. Compressor cylin- 
ders are fitted with clearance pockets to provide for 
varying the capacity and keeping the load constant 
when pressure conditions change. 


* The air-starting compressor is an Ingersoll-Rand — 


@ gasoline-engine-driven Type 30 with automatic-stop 
control. 





ING at STATES OIL CORP. 


4-CYCLE GAS-DRIVEN 


COMPRESSORS 


The XVG was the first V-angle gas-engine compressor 
unit ... introduced in 1931. It is built in 75- to 300-hp sizes. 
Larger and similar 4-cycle units are available up to 800 hp. 
Gas engines using the same power-end designs range from 
185 to 800 hp. Other I-R oil-field equipment includes Pipe- 
line Pumps, Diesels, Pneumatic Tools, and all kinds of 
Compressors. 


bate ersoll-Rand 


11 BROADWAY, NEW YORK, N.Y 




















and the urgent need for gas conserva- 
tion. 

It was determined that with a uni- 
form drainage pattern it should be pos- 
sible to control the gas returned to the 
reservoir by careful studies of bottom- 
hole pressures and gas-oil ratios. All 
wells were therefore tested for gas-oil 
ratios and producing rates. While this 
testing was in progress, bottom-hole 
pressures were again run on each of the 
wells during the potential test to estab- 
lish the productivity index of most of 
the wells in the field. 

These data were desirable for two 
purposes. First, it was necessary to 
know that the wells were capable of 
producing sufficient oil to meet allow- 
ables assigned and yet have bottom- 
hole pressures that were high enough 
to prevent too much gas from coming 
out of solution. It was also necessary 
to know what effect increased allow- 
ables would have on those wells that 
would be affected by reallocation of 
allowables from wells used for injec- 
tion. The second factor was the need 
of index data, in order to determine 
the pressures that would be required to 
inject the gas being produced by all 
the wells under normal producing rates. 
The well index data were then used to 
calculate, for the wells chosen for in- 
jection, the pressure required to inject 
all the gas produced in the area affected 
by the well. This can be done either 
graphically with straight-line curves or 
by direct calculation. 


Selection of Injection Wells 


The injection wells were selected on 
a combination of three bases. Low- 
pressures areas, high gas-oil ratios, and 
structural positions were the controll- 
ing factors. It was believed that low- 
pressure areas needed pressure assistance 
to prevent gas from being drawn out 
of solution and to prevent pumping. 
High gas-oil ratio areas created ab- 













































































TABLE | 
Bottom-hole pressures at 1600 ft., North Novice field, Texas 
Injection begun 11-1-41 
| ! 
Lease | Well ) BHP BHP BHP BHP BHP 
| 9-25-40 4-1-41 7-15-41 10-27-41 3-15-42 
States Oil Corporation 
3 1 1170 1080 880 
2 1087 819 759 
3 1103 799 
| 4 1089 
| 5 1015 733 730 
6 1173 1178 978 
Morris........ 1 1212 1201 1062 866 
2 1204 1036 868 
3 1172 972 814 
4 1084 793 728 
5 1144 803 744 
6 1166 837 820 
7 961 
8 1179 970 857 
9 971 811 
10 841 
| ll 1251 1092 
12 683 725 
States-Robertson 
Gillespie....... 1 1272 1050 678 
2 1239 1050 | 680 
3 1033 1034 
4 1102 758 722 
eee 1 1186 1093 
2 1236 1112 763 
3 1285 957 1008 
4 1119 715 
5 1128 
6 1133 895 758 
7 1107 870 740 
8 1147 938 792 
9 1142 1033 
10 857 
ll 1234 921 
re 1 1287 1263 1169 
MckKissick 
are 1 | | 900 
1 | i | | 








normal pressure drops and the migra- 
tion of oil into dry portions of the 
sand. High structural positions were 
selected to take the fullest advantage 
of any water drive that might develop. 
Four key wells were chosen on this 
basis, and the maximum pressure re- 
quired was thereby determined as 1500 
lb. In the Novice field some trouble 
had been experienced with injection 
pressures. These would increase after 
gas had been returned for relatively 
short periods. In order to be sure that 





injection pressures were not increasing 
and to determine the extent of such 
increases if they did occur, the well 
index curves were again used in con- 
junction with the static pressure dis- 
tribution map. With these data the vol- 
ume that each well would receive, the 
injection pressure, and the effect of 
further pressure drops throughout the 
field before the plant would be com- 
pleted were all considered and the ini- 
tial conditions set-up and the effects 
calculated. In this manner each injec- 





Plant site not yet graded and filled. Auxiliary house to left not shown. Intercoolers and scrubbers in foreground. No cooling or scrubbing used 
after high-stage compression. This reduces freezing trouble near plant and when the gas is reduced at injection meters shown at right. Soft water 
surge tank shown to left of tower with overflow into tower. Two lines rising beside it are soft water lines. Bypass regulator is shown just to right of 
field scrubber, which is between camera and cooling tower. Vacuum regulator to prevent vacuum on gathering lines also shown at scrubber. Fuel 
taken on downstream side so engines will shut down if line pressure drops below 5 Ib. Plant master, injection meters, and injection control chokes at 

far right. Note explosion heads and risers to left of each deor 
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1. Shut off the annular space between tubing and casing 
and prevent the well from flowing wild through the casing. 
(To render control of the well complete, in event of such emer- 
gency, flow can be prevented through tubing also, by install- 
ing automatic shut-off device in bottom of tubing.) 


2. Prevent well from catching on fire. 


3. Prevent tubing from dropping and being damaged. 


The famous GUIBERSON H3R, C-l, and KV30 Packers not only 
will protect your wells in the ways described, but these packers will 
be found the most efficient and dependable yet developed for every 
application for which packers are required. 





=e TYPE H3R PACKER 


The GUIBERSON Type 


“H3R” is 


the Packing rubber design is radically dil- 








ideal production packer. Ease in setting 
and pulling from well, full recovery of 
rubbers without damage, fluid by-pass 
when pulling, dovetailed slips and seam- 
less steel mandrel of upset diameter, 
enable this packer to handle toughest 


ferent. Consists of three packing rings of 
oil resisting compound, the end rings 
having molded-in steel bushings and 
hairpin reinforcing wires. Excellent for 
wells of any depth or in wells where 
differential pressures reach 6,000 lbs. per 


well applications. 





GUIBERSON ‘Control Head” Packers are the most 
efficient all-purpose packers yet developed. Type 
"C-1” has 3” vertical valve opening and is a 
single-rubber packer. Packing medium is a long- 
lived, highly oil-resisting compound which will not 
disintegrate or stick to pipe. 





we TYPE KV30 PACKER 


The GUIBERSON Type KV30 Packer is a tremendously tough 
and sturdy super-packer of our control-head type, developed 
to overcome a number of familiar packer troubles. Among its 
outstanding feaures are (1) its dual-type control-head valve, 
offering both a metal-to-metal ground seat and a composition 
valve sleeve, either of which would give a leak-proof seal; 


per sq. 
massive 14" 
Type KV30. here shown, has 30” 
valve lift. Type K has no control valve. 


sq. in. 


=e TYPE C-1 PACKER 


Control-head feature is most valuable for running 
in flowing wells, in wells having heavy fluid, for 
testing purposes when tubing is plugged, and for 
acidizing purposes. Valve can be opened, or packer 
reset higher or lower at any time, by simple 
manipulation of tubing from surface. 


(2) its internally reinforced packing sleeve, assuring complete 
recovery even after being subjected to pressures of 6,000 Ibs. 
: (3) its extra-sturdy anchoring device, with two 


gudgeons. 
valve lift. Type KV8 has 8” 


For Further Information see GUIBERSON Section, 1942 Composite Catalog 


THE GUIBERSON CORPORATION, DALLAS, TEXAS 


Representatives in All Important Oil Fields in the United States 


California Distributor: 


W. R. Guiberson Co., Los Angeles, Calif. 


Export Representative: 


|. Frank Brown, 30 Rockefeller Plaza, N. Y. 




















Two Mercoid controls are required on field 
engine. Bypass regulator is shown with discharge into field suction line. 
Discharge header is immediately under regulator. Vacuum regulator is 
behind scrubber discharge line and is not visible. Master meter on suc- 
tion, four discharge meters, and downstream block valves can be seen. 
Expansion loop on injection line is visible above lefthand block valve. 
Two raw water bypasses are required as high volume pumps are used one 
at base of tower just above concrete basin and other half way up 


ed 





tion well had a predetermined initial 
injection pressure and a predetermined 
injection pressure for the volume that 
it was intended it should receive. When 
operations were begun, these calcula- 
tions were proved correct and still 
check after five months. 


Plant Construction 


With the volume of gas being pro- 
duced, suction and discharge pressures, 
gasoline content, gas heat valves, etc., 
determined, contract was let for con- 
struction of the plant and field gather- 
ing and injection systems. 

At is was expected that conditions 
would vary considerably, and in order 


scrubber, one for each 


to have as flexible a plant as possible 
to meet these variations, two 300-hp., 
4-cycle, 3-stage compressors were spec- 
ified. It was also specified that the 
plant should be so designed that either 
engine could operate separately or both 
could operate from common headers. 
The engines were to be cooled by a 
proper soft water system, and the com- 
pressors and intercoolers by rain water 
from the cooling tower basin. Each 
field tank battery was to have a proper 
meter-run and bypass vent, and the 
plant a master meter and a discharge 
meter for each injection well. Field 
scrubber, intercoolers, and interstage 
level shut downs, were included. Over- 





Close-up of scrubbers and intercoolers. Suction and discharge manifolds 
not visible. Raw water distribution and gas controls are shown. Very 
simple dump traps are partially visible on three of the scrubbers. Mer- 
coid liquid-level controls are visible. Simple traps work very well and 
are much less expensive. Two Mercoids not yet installed. Blowdown 
and gasoline lines are shown passing under the walk. Dump traps must 
have water drain as the water freezes and blocks discharge lines. Each 
scrubber has blowdown connection not shown 
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load release on the suction header was 
provided, as was an overload bypass on 
the discharge header to the suction 
header. All manifolds were “stuffed 
out” and the plant laid out for exten- 
sion, should the amount of gas to be 
handled increase beyond the capacity 
of the two-engine compressors. Gaso- 
line lines, scrubber blowdowns, and 
pressure-relief blowdowns were all run 
into headers and carried beyond the 
plant site as a safety precaution and 
for ease in construction and operation. 
As shown in the accompanying photo- 
graphs, the intercoolers, scrubbers, con- 
trol valves, etc., were placed away 
from the engine house. This was done 
































































































































































































































Reservoir pressures taken at 1600 ft. April 1, 1941 Reservoir pressures taken at 1600 ft. March 15, 1942 
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THE DOUGHBOYS o+ if. SERVE AGAIN! 





While the passage of a quarter-century has grayed his hair and lined his brow, it has 
in no way dimmed the memory of his Great Adventure. Wistfully he sees himself as he 
was in ’18—young, eager, unafraid. Vividly he recalls the day when the fate of the 
world rested on the sturdy shoulders of him and his kind... 


From bitter first-hand experience, this man knows that modern battles cannot be won by soldiers 
alone. An all-out war calls for the all-out effort of every man, woman and child with a stake in victory. 
It demands sweat and sacrifice, single-minded determination and wholehearted devotion to the task 
at hand. ... And never through his fault will an American soldier suffer or die through lack of the 
support that these qualities provide. ...Gaso Pump & Burner Mfg. Co., 902 E. First Street, Tulsa, 
Okla. Export Office: 149 Broadway, New York. Houston: 5716 Buffalo Speedway, Los Angeles: 
Service Oil Field Supply Co., 5333 S. Riverside Drive. 


GASO PUMPS 


Sor every oi] industry need 
























A typical producing well, Tubing gauge is 520 

lb.; casing gauge 720 Ib. The pressure on the 

tubing is a little higher than average; the 
casing pressure is about average 
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for three reasons. First, ease of han- 
dling, as suction, discharge, bypass, and 
blowdown controls would all be at one 
point. Second, by so placing the equip- 
ment, expansion loops could be elimi- 
nated; the installation of valves above- 
ground could be such that they would 
serve as expansion loops and be more 
convenient for operation, at the same 
time all gas controls would be at one 
location. Third, it would give proper 
access to the compressor side of the 
plant building for trucks, etc., when 
cylinder repairs would be necessary, 
thus eliminating the possibility of out- 
side equipment having to be offset, 
which would require multiple pipe 
bends and expansion loops on the space 
left free. It was decided to leave the 
space free and use the same space for 


the added utility of removing the tube 
nests from the intercoolers, thereby re- 
ducing the size of the plant site. 

Starting compressors, lighting inlets, 
oil storage, etc., were placed in a sepa- 
rate building in order to reduce fire 
hazard and insurance rates. Another 
consideration was making proper pro- 
vision in the design of the main build- 
ing for extension should additional 
units ever be required. The cooling 
tower was so designed and connected 
that additional soft water coils and 
bays could be added, although neither 
was considered likely unless three com- 
pletely loaded 300-hp. units were in- 
stalled. 

All controls from the field into the 
suction header were designed to come 
together as a manifold, so that gas 
could be selected from any part of the 
field. Further, the design was for all 
injection gas to go out through a man- 
ifold and a meter-run to each injection 
well. In this manner, any line, tank 
battery, well, or equipment could be 
repaired without hampering operations. 
As all field batteries were equipped 
with automatic vents set slightly above 
plant pressures, if the plant vent be- 
came overloaded, the field vents would 
care for the excess gas. In the same 
manner the plant operator could shut 
off any suction line without notice to 
the lease operator knowing that no 
damage would be done. Specifications 
were for injection gas to pass through 
a common adjustable angle choke be- 
fore entering the meter runs, the meter 
measuring the volume of gas and also 
giving the plant operator, within reas- 
onable limits of error, the pressure at 
which the well received the gas. By 
placing gauges at the injection wells, 
the operator could then determine line 
losses and injection pressure without 
leaving the plant site. 





Suction and discharge manifold. Excess pressure relief on suction is shown at extreme right. 
Expansion loop is outside fence to left of left choke. Plant site not yet filled and graded. Supports 
under meters and stop valves are necessary to prevent vibration 

















One of four injection wells. Injection line en- 
ters from right. By using pipe bend and half 
swing no expansion loop is required. No ham- 
mer is noticeable at the well. Expansion loops 
are used on each injection line outside the 
plant site. The gauge reads 1350 Ib. 
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Gas Injection 


No trouble developed during testing 
and injection was begun immediately. 
At first, very small volumes of gas 
were introduced into the well tubing 
of the injection wells, and the calcula- 
tions of injection pressures checked ex- 
tremely well. Rates of injection were 
slowly increased over a 90-day period 
approximately until full load was 
reached, at which time all calculations 
for pressures and capacities were 
checked and found to be closer than 
had been expected. 

Only a few minor troubles have de- 
veloped to date. Regulation of the con- 
ventional separator vent valves had to 
be made and they caused some trouble. 
The tendency of separators to overload 
and force oil into the gathering line 
and fill the field scrubbers, thus shut- 
ting down the plant, had to be cor- 
rected. Regulating field production to 
allowables and constant plant load has 
been the greatest problem. 

No trouble has occurred with the 
key wells. 

Cooling tower trouble developed, 
but it is now being solved by better 
water distribution. Excess water over 
the tower prevented proper air circula- 
tion and some trays had to be stood on 
edge. The tower bottom tray was over- 
loaded and a weir box had to be cut in 
to prevent overflow. 

Injection lines had to be have drips 
installed, as solid plugs of ice were 
forming. This freezing has now been 
eliminated. Drips were installed on the 
suction system when laid. 

W. H. Bowden, Tyler, Texas, was 
the contractor in charge of construct- 
ing the plant and field lines. 
ww 
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A. W. TRUSTY 


graduated from Mississippi College in 1925 
with a bachelor’s degree—Joined staff of Lion 
Oil Refining Company as chemist and that same 
year (1925) transferred his affiliation to the 
Louisiana Oil Refining Company—lIn 1928 he 
became chief chemist of that company, which 
position he retained when later it became the 
Arkansas Fuel Oil Company—Resides in Shreve- 
port, Louisiana. 





, eo average cost of corrosion to 
the refiner is one cent per gallon 
of refined gasoline. Sulphur in various 
forms is largely responsible for this 
high replacement cost of metal. Treat- 
ment of high sulphur distillates to 
lower the total sulphur content below 
the 0.1 percent maximum set up by the 
Federal Government, and most of the 
state inspection departments, has cost 
the refiner additional millions of dol- 
lars. The sulphur content of gasoline 
has a marked effect on the tetraethyl 
lead susceptibility and on the gum 
inhibitor susceptibility. Much of the 
research and literature has been devoted 
to a study of the chemical reactions of 
sulphur compounds. Sulphur has pre- 
sented an extremely difficult problem, 
but the refiner has developed some ef- 
fective methods of combating this in- 
sidious and versatile enemy. 

Practically all the simpler types of 
organic sulphur compounds have been 
identified in petroleum oils. These com- 
pounds range from the very poisonous 
and corrosive gas, hydrogen sulphide, 
to the relatively innocuous and mild- 
mannered thiopene. Sulphur com- 
pounds identified by U. S. Bureau of 
Mines investigators are shown in Fig. 
* 


Type 
Hydrogen"sulphide 
Mercaptans 
Disulphides 
Sulphides 





1John S. Ball, R. I. 3591, December. 1941. 
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Can Be Done About Sulphur 


x> Effective methods have been developed to PAPETROLEUN 


combat sulphur, which is responsible for 


NGINEER 


Cie Siem 
tee 


much of the corrosion to refinery equipment SZ 


by _Al W/ rusty, Chief Chemist, Arkansas Fuel Oil Company 


Hydrogen Sulphide 


Two sulphur compounds of most in- 
terest to the refiner are hydrogen sul- 
phide and the mercaptans. These two 
compounds are responsible for a great 
part of the refinery corrosion, and are 
more involved in treating problems 
than are the other types of sulphur 
compounds. 


Hydrogen sulphide, a gas at ordinary 
temperatures and pressures, is fre- 
quently found in crude petroleum and 
distillates. The H.S content of some 
sour gas fields is shown: 


Grains of Hes —_- HS content 
per 100 cu.ft. percent by 


Source of gas of gas volume 
Crane-Upton, Tex. 5,000 io 
Winkler, Texas. 10,000 15.8 
Kenton, Ohio..... 250 0.39 
Glasgow, Kentucky. 1,840 2.9 
Schuler, Arkansas. . 30 0.04 
MecKamie, Arkansas 4,500 7.1 
Patton, Arkansas... 9,000 14.2 


*1 percent by volume 


! is equivalent to 635 grains per 
100 cu. ft. 


Hydrogen sulphide is generally more 
soluble in petroleum hydrocarbons than 
in water, and is more soluble in aro- 
matic oil than in paraffin distillates. 


Volume of H2S dissolved? per 


Solvent unit of solvent at 68° F. 
re 2.91 
ee eee 6.3 
Ee ee 6.8 
Dodecane......... 5.7 
Cyclohexane....... 7.6 
Benzene........... 15.7 
TOMIONG. .......... 16.9 


Hydrogen sulphide may be liquefied 
at ordinary temperatures under a pres- 
sure of 250 lb. The liquid boils at 
minus 76°F. and solidifies at minus 
119°F. The gas is slightly heavier than 
air (specific gravity 1.19), is inflam- 
mable, and burns with a blue flame. 

In the presence of a small quantity 
of air, free sulphur is deposited: 


2 H.S + 0,2 H,O + 28 


“Filis, Chem. of Pet. H. C., p. 423. 








Corrosive to 


Odor copper strip Doctor test 
.. rotten eggs yes positive 
.. skunk slightly positive 
.. hone no negative 
.. none no negative 
.. mone no negative 





This reaction explains the vellow de- 
posit of sulphur so frequentiy noticed 
in tanks, gas lines, and the vapor sys- 
tems handling oils of high sulphur con- 
tent. 

Hydrogen sulphide is nearly as poi- 
sonous as hydrocyanic acid gas, and 
more so than carbon monoxide. Con- 
centrations of H.S stronger than 0.1 
percent produce immediate paralysis of 
the breathing system. The sense of 
smell is paralyzed in dilutions greater 
than 0.01 percent. The gas is an irri- 
tant and combines with the alkali of 
the body fluids, tears, saliva, and blood 
serum, to form sodium sulphide, which 
is extremely caustic. A concentration 
of 0.1 percent by volume is fatal. 

Hydrogen sulphide can be removed 
from petroleum products by an alka- 
line wash. Caustic soda solution is usu- 
ally employed for scrubbing liquid 
petroleum fractions, but cannot be 
used economically in the case of gases 
containing considerable hydrogen sul- 
phide. The spent caustic soda cannot 
be reclaimed, whereas other alkaline 
solutions, such as triethanolamine, used 
by the Girbotol Process, or potassium 
phosphate, used by the Shell Process, 
can be purified and used repeatedly. 


Shell Phosphate Process 


The Shell phosphate process consists 
of two steps: absorption, or scrubbing: 
the gas with a solution of tripotassium 
phosphate, and regeneration of the 
spent solution. The reaction is reversi- 


ble: 

H.S + K,PO, = KHS + K.HPO, 

A typical plant scale treatment of 
3,500,000 cu. ft. of cracking plant 
gases reduces the H.S content from 
2250 grains per 100 cu. ft. to 100 
grains. The gases are contacted in a 
36-plate column, 48 in. in diameter, 
under a pressure of 175 lb. per sq. in. 
and a temperature of 175°F. About 
40 gal. per min. of solution is regener- 
ated in the strinping section, using a 
total of 91,550 Ib. of steam. The H,S 
from the top of the stripper column is 
burned in a waste products burner. 

Increased efficiency of the extraction 
is accomplished by giving the gas a 
two-stage contact. A 50-Baumé solu- 
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tion of the tripotassium phosphate is 
first used to remove the bulk of the 
H.S. A 19-Baumé solution is used in 
the second wash, as a weaker solution 
is more effective in removing the last 
portion of the H.S. 

Steel equipment is used throughout 
the system and corrosion has been neg- 
ligible. 

Girbotol Process 

The principle of the Girbotol Proc- 
ess is based on the fact that aliphatic 
amines, such as triethanolamine, have a 
strong affinity for acid gases such as 
hydrogen sulphide and carbon dioxide 
at or near atmospheric temperature, 
but at higher temperatures the affinity 
declines rapidly and the gas is expelled. 

The cycle and equipment are similar 
to that of a conventional absorption 
plant, with the amine solution being 
used as an absorbing medium instead 
of a petroleum oil. The saturated amine 
solution passes to heat exchangers, 
where it is heated to 200°F., and then 
into the reactivator. A reboiler strips 
the solution of all gases. The solution 
is then cooled and returned to the ab- 
sorber. 


in the Refinery 2 


The hydrogen sulphide gas leaves 
the reactivator saturated with water 
vapor at a temperature of about 
200°F. The water is condensed and 
returned to the system. The gas is 
burned in a flare, or as in the case of 
one California refiner, the H.S gas is 
used as the source of sulphur for a sul- 
phuric acid plant. 

A Girbotol unit in Arkansas is de- 
sulphurizing a natural gas that con- 
tains 4500 grains of H.S per 100 cu. 
ft. The treated gas will pass the Bureau 
of Mines lead acetate test for the pres- 
ence of hydrogen sulphide. 

The Girbotol Process can be used to 
desulphurize feed stock to polymeriza- 
tion units at a temperature as high as 
180°F. 


Mercaptans 


The mercaptans of lower molecular 
weight have very disagreeable odors. 
Ethyl mercaptan, because of its pene- 
trating odor, is used as an odorant for 
the detection of leaks in gas mains. The 
heavier molecular weight mercaptans, 
however, such as myricyl mercaptan 
(C.,,H,,SH), are odorless. Some aro- 
matic mercaptans of fairly low molec- 
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Fig. 1. Catalytic desulphurization process 
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ular weight, such as O-xylene di-mer- 
captan, have been described as odor- 
less. 

The mercaptans have higher boiling 
points than the corresponding hydro- 
carbon. 


Hydrocarbon Boiling point 
Methane. . . -~258°F. 
Ethane... eee 127 
Propane... i 44 
BUGAMS......265... 32 
Pentane. 97 

Mercaptan Boiling point 
Methyl mercaptan.... —189°F. 
Ethyl mercaptan 95 
Propyl mercaptan 154 
Butyl mercaptan ~ 208 
Pentyl mercaptan. . 259 


Doctor Sweetening 


Treatment of a sour distillate with 
doctor solution and sulphur is one of 
the oldest of chemical treating meth- 
ods. It was first adopted in Ohio to 
overcome the odor of the distillates 
from new crude oil production in that 
area. Doctor treatment has served its 
purpose for many years, and it was 
only when tetraethyl lead blending be- 
came so universal that the harmful ef- 
fects of this treating method began to 
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be recognized. The adoption of chem- 
ical gum inhibitors as a substitution 
for other methods of chemical treat- 
ment, such as vapor-phase clay treat- 
ment, and sulphuric acid treatment 
with rerunning, also brought to the 
attention of the refiner the necessity 
for careful control of the doctor 
sweetening operation. Several treating 
methods such as the Perco copper 
treating process and the Hoover sys- 
tem have been developed in the attempt 
to overcome some of the disadvantages 
of the doctor treatment. 

Lowry* has shown the effects of im- 
proper doctor treatment on gum in- 
hibitor response in treating a West 
Texas cracked gasoline: 


Added sulphur, per- 


In these treatments, sulphur was 
added to the gasoline before contact 
with doctor solution. The doctor sweet 
gasoline was non-corrosive to the cop- 
per strip in each case. Sulphur added 
after the gasoline has been sweetened 
does not usually affect the gum in- 
hibitor susceptibility. Apparently the 
excess free sulphur shown in the table 
was not actually elementary sulphur, 
but was mostly polysulphides, formed 
during the sweetening operation. 

These results show the importance 
of careful control of the sweetening 
operation: 

a. Best results can be obtained by 


holding the temperature of the gaso- 
line above 85°F. 





eet 0.00 0.0075 0.015 b. The sulphur should be added in 
Induction period, 
min: = ——————— ; 
No inhibitor... .. 200 115 100 
0.013% V. O. P. 
No. 4... ..... 880 285 175 ‘ J 
Came dish gum: : Cracked gasolire from Texas crudes, sour 
No inhibitor..... 299 327-357 6-stage caustic wash. ..... : 
0.013% V. O. P. Doctor sweetened only pra ee oe 
Se ACR eee 5 74 138 Cracked gasoline from Michigan crude, sour. . . 
6-stage caustic wash. . 
3Lowry, Ind. Eng. Chem., November, 1938, p. 1275. Doctor sweetened. ee eae 
HeSe-H S2CeS 
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Alkyl Sulfates 


Carbon Disulfide 


R © SH R=-S-R R=-S-S-R 
Mercaptans Sulfides Disulfides 
(Thioethers ) 
S Ss 
H=c~ Neen 
i l R-S-(S),-S-R 
(CH a CH, H=C Cai 
cyclic Sulfides Thiophene Polysulfides 
(Thiophanes } 
XS \S 
H-0% “o rn=-0% “Oo H-0% “o 


Sulfonic Aciis 


R-Ce# R-CeR 
] I 
Ss s 
Thio-aldehydes Thio-ketones 
s Ss 
S 
Diphenylene Sulfide Thianthrene 


(Dibenzothiophene ) 


Fig. 2. Structural formulas of some sulphur compounds that may be found in 
petroleum distillates. R may stand for any aliphatic or aromatic group. 
n may be one or any whole number greater than one 
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solution in sweet rather than sour gas- 
oline. 


c. The sulphur addition should be 
made following the doctor contact 
rather than preceding it. 


d. It is important to have sufficient 
ccntact time of the doctor and sour 
gasoline. Insufficient contact time re- 
quires more sulphur to produce the 
break. 

Doctor treatment almost invariably 
lowers the octane number slightly and 
decreases the tetraethyl lead suscepti- 
bility. A thorough caustic wash par- 
tially to remove the mercaptans be- 
fore the doctor treatment will reduce 
the harmful eects of doctor treat- 
ment. The following table shows the 
extent to which the lead susceptibility 
is affected: 

C>. of tetracthyl !ead per za!. to of tain: 


Mer-aptan s"'l- 
70 O-tane ) 


77 Octane ph r, ver ent 
0.48 Lae 0.011 
0.46 1.70 0.002 
0.50 1.98 0.000 
1.32 0.060 
Bh 0.011 
1.85 0.000 


It is noted that thorough caustic 
washing will remove 80 percent or 
more of the mercaptans from a typical 
cracked gascline. In several ceommercitl 
inctallations, where refiners give their 
gisoline a caustic wash previous to 
d-ctor treatment, as much as 88 per- 
cent of the total mercaptan content of 
the sour stcck was reported removed. 


The light mercaptans are easily ex- 
tracted by an alkaline wash. The higher 
molecular weight mercaptans are not 
very scluble in tke alkali. For example, 
the following table shows the compar- 
ative ease with which the mercaptans 
are removed by half the volume of a 
5 percent sodium hydroxide solution: 


Merzartan Per-ent extra-ted 
ee re 100.00 
eee re 97.1 
ee, ee ee 88.8 
SE ETT ETT OR Te 87.2 
| a er eee 63.2 
“RS ere oe try eee 62.8 
nore 33.0 


The trend is now toward elimination 
of the “doctor test” specification from 
the requirements set up by most sales 
departments. It has been suggested 
that a mercaptan centent specification 
be substituted for the doctor test, in- 
cluding a provision for the removal of 
the light mercaptans. A specification 
reading: “The maximum content of 
mercaptans shall be 0.005 percent (or 
0.008 percent) by weight, none of 
which can be removed with a 5 per- 
cent caustic soda solution wash” has a 
let of argument over the antiquated 
doctor test. For example: 


1. The present doctor test will de- 
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The designs for Alkylation and Toluene 
units, Natural Gasoline and Gas Recycling 
plants—as well as plants of related kind 
—now being engineered on Fluor draft- 
ing boards are, in actuality, Designs for 
Victory! 


Since its outbreak, it has been apparent 
that this is a War of fighting men and 
fighting machines. Ultimate Victory will 
go to him who has the most highly trained 
fighting men, backed by the best and 
greatest number of fighting machines, 
lubricated and fueled with the finest 
petroleum products, flowing in endless 
stream from the most and best refineries. 
The application of the most modern tech- 


DESIGNERS ~~ 
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nological advances to the engineering and 
design of refinery units and related plants 
plus speed balanced by vigilant crafts- 
manship in their construction is Fluor’s 
function in the Winning of the War. 


To meet the unprecedented demands 
of the War, Fluor has expanded and ex- 
panded its physical facilities until the 
expansion has become fourfold. With an 
united will, Fluor personnel in all de- 
partments is meeting the demand for 
increased output with longer hours and an 
expanded working week. There’s a job to 
be done! 


But, vital as today’s needs are—and in 
spite of capacity operation—Fluor recog- 
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nizes that tomorrow’s needs are likewise 
vital. Technology is not—cannot be— 
static. Advances must be made. If tomor- 
row is a tomorrow of War, they must be 
applied to its Winning. If tomorrow is a 
tomorrow of Peace, they must be applied 
to the task of world rebuilding. Thus, 








tomorrow’s Designs for Victory are being 
planned today in Fluor’s Research and De- 
velopment Laboratory. Engaged today at 
capacity in an all-out effort to assure Vic- 
tory, Fluor will be ready for tomorrow! 
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THE FLUOR CORPORATION LTD. Main Office and Plant: 2500 South Atlantic Blvd., Los Angeles, California 
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Fig. 3. Methanol treating system 
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tect the presence of 0.002 percent of 
mercaptan and 0.0002 percent of butyl 
mercaptan. There can be little argu- 
ment about the relative qualities of 
two gasolines with or without such a 
small amount of impurity. 

2. The light mercaptans have the 
bad odors. If the light mercaptans are 
removed, there is usually little im- 
provement in odor by the removal of 
the small amount of heavy molecular 
weight mercaptans. 

3. Elimination of doctor treatment 


Merecaptan sulphur 





Total sulphur 
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The mercaptans are completely re- 
moved from some gasolines; in others, 
the treated product is still slightly sour 
to the conventional doctor test but the 
mercaptan content is low, being 0.005 
percent or less. 

The circulation rate of caustic and 
methanol is low, usually about 3 per- 
cent by volume of the gasoline being 
treated. The loss of alcohol by solution 
in the gasoline also is low, usually 
about 0.004 percent by volume. Some 
typical results of treatments are shown: 


Octane number M. M. 


Before After Before After Before After 
Clear +3.0ce.TEL Clear’ +3.0 ce. TEL 

West Texas straight-run _ 

Ere 0.061 0.0003 0.125 0.055 69.8 4479.0 41.5 83.0 
Low sulphur cracked 

ae rere 0.023 0.0003 0.09 0.07 ac Bs 72.0 81.3 
High sulphur cracked 

ee errr: 0.050 0.0004 0,25 0.18 68.6 76.0 68.8 77.0 


will result in a savings in tetraethyl 
lead and in gum inhibitor. For the 
duration of the war, it is not only 
patriotic but necessary that we reduce 
as much as possible the consumption 
of the tetraethyl lead and litharge. 


Caustic Methanol Process 


A new refining process has recently 
been put into commercial operation 
that improves the tetraethyl lead sus- 
ceptibility of gasolines by removing 
the mercaptans. The flow is similar to 
the conventional absorption plant ex- 
cept that an aqueous solution of caus- 
tic soda and methanol is used instead 
of absorption oil. The spent alkaline 
solution is continuously regenerated by 
heating with steam, redistilling, and 
recovering the alcohol. 
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Solutizer Process 


The Solutizer Process was developed 
to take advantage of the fact that 
when certain organic acids such as iso- 
butyric acid are added to the alkali 
and the resulting potassium isobutyrate 
is contacted with the mercaptans, the 
mercaptans are completely soluble and 
are removed by the alkaline wash. Thus 


ET ee 
Octane number with 1.0 cc. TEL per gal. . . 
‘EL per gal... 


I 
Octane number with 2.0 ce. T 
Total sulphur, percent......... 
Ea eres Sa So ocns ered aw 


NE Gi ct once wa bed.S ava wgiave ee 
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the gasoline is completely sweetened to 
the doctor test. 

The advantages offered by the Solu- 
tizer Process are a reduction in total 
sulphur content by removal of the 
mercaptans, and an increased tetra- 
ethyl lead susceptibilty due to the sul- 
phur removal. 

The cycle and equipment is similar 
to the conventional absorption plant. 
The alkaline isobutyrate is contacted 
with the sour gasoline in a carbon ring 
packed tower. The rich alkali solution 
is then passed through heat exchangers 
and into a stripper column. A reboiler 
heats the solution to a temperature of 
about 290°F. before the alkali is 
cooled to be again circulated through 
the gasoline-contactor tower. 

The gaseous mercaptans from the 
top of the stripper are either burned 
for disposal or used for chemical syn- 
theses. 


Catalytic Desulphurization 


Considerable work has been done by 
several investigators to study the <flect 
of sulphur compounds on the lead sus- 
ceptibility of gasoline. The polysul- 
phides formed during doctor sweeten- 
ing appear to be the worst offenders. 
Disulphides and mercaptans also con- 
tribute to the ineffectiveness of the 
tetraethyl lead. Thus complete desul- 
phurization, or as complete as possible, 
should improve the leading quality of 
a gasoline. 





A Perco catalytic desulphurization 
unit, installed in a natural gasoline 
plant near Clendenin, West Virginia, 
in 1940, reduces the total sulphur con- 
tent from 0.26 percent to 0.004 per- 
cent. The gasoline is heated in a pipe 
still to a temperature of 750°F. and 
passed in the vapor state through a 
bauxite catalyst under a pressure of 40 
lb. The organic sulphur compounds are 
catalytically converted into hydrogen 
sulphide. The treated gasoline is con- 
densed, cooled, and scrubbed with caus- 
tic soda to remove the hydrogen sul- 
phide. Catalyst yield is 4000 to 5000 
bbl. of gasoline per ton. When the 
catalyst becomes spent, as evidenced 
by the condensed gasoline becoming 
sour to the doctor test, the bauxite is 
discarded and replaced with a fresh 
charge. 





Results of treating a stabilized nat- 
ural gasoline: 





Before After 
desulphurization desulphurization 
san Mehr Ripeeta eae d io 51.4 54.8 
Ny roe 57.5 67.8 
ea eee 61.2 74.2 
nee ee ae 0.26 0.004 
ne cue ante eae positive negative 
eee Pree e negative negative 
cretion tie ; 30 25 
a Tigers era oee 146° 130 
Rleteeae oe aise 169° 164° 
Pe ee 244 244° 
ae ane 340° 342° 
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Types of Sulphur Compounds 


Ball’ of the U. S. Bureau of Mines 
has investigated several methods of 
determining types of sulphur in petro- 
leum distillates. He has tested the best 
of the published methods and the fol- 
lowing system of analysis has been sug- 
gested as a short and accurate pro- 
cedure. 

1. Determine total sulphur in the 
oil by lamp method. 

2. Hydrogen sulphide and mercap- 
tans by silver nitrate titration. 

Ten ml. of the untreated oil is 
pipetted into an Erlenmeyer flask. An 
excess of 0.05N.AgNO,, is added. Fer- 
ric alum indicator is added and the 
mixture shaken thoroughly. Ammo- 
nium thiocyanate (0.05N.) is added 
from a burette with vigorous shaking 
until the water layer retains a pink 
color. 

This titration is repeated on 10 ml. 
of the oil that has been washed with 
acidified cadmium chloride solution to 
remove H.S. A yellow precipitate indi- 
cates the presence of hydrogen sulphide. 
T_T 


sulphur as H.S. 


ho 


T,, = sulphur as mercaptans, or 


ml. T, < 0.05 (normality) X 3.206 


10 ml. (oil) X sp. gr. 


percent mercaptans. 


Determination of free sulphur. 
To 50 ml. of the oil, from which the 
hydrogen sulphide has been removed 
by cadmium chloride treatment, is 
added 1 ml. of butyl mercaptan solu- 
tion. (If more than 0.02 percent free 
sulphur is present a corresponding in- 
crease is made in the amount of butyl 
mercaptan added.) A_ silver nitrate 
titration is made on a 10-ml. portion 
of the mixture (operation T,). The 
remainder is shaken with 10 ml. of 
plumbite solution. The plumbite solu- 
tion is allowed to settle and the clear 
portion is drawn off, taking care not 
to remove any precipitate. The oil 
then shaken with 25 ml. of 20 percent 
sulphuric acid until the original color 
of the oil is restored. The acid layer is 
drawn off and the oil is washed with 
25 ml. of acid cadmium chloride solu- 
tion. A silver nitrate titration is then 
made on the oil (operation T,). 

As an atom of sulphur is equivalent 
to two molecules of mercaptan, the 
difference between the two titrations 
(T., and T,), divided by two, equals 
(after the blank is subtracted) the free 
sulphur in the sample. 

Determination of disulphides. 
Fifty ml. of the oil that has been 
treated with mercury and silver nitrate 
sclution is placed in an Erlenmeyer 
flask with 10 grams of granulated zinc 
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and 50 ml. of glacial acetic acid and 


refluxed for 3 hours. This procedure 
reduces the disulphides in the oil to 
mercaptans. The oil-acid mixture, after 
the zinc is cooled and separated, i 
diluted to 250 ml. with distilled water. 
The water is separated and a silver 
nitrate titration made on a portion of 
the oil (operation T,). The disulphide 
sulphur content of the sample is equal 
to the mercaptain sulphur value found 
by this titration. 

Determination of aliphatic sul- 
phides. The remainder of the oil that 
has been treated with mercury and sil- 
ver nitrate is shaken thoroughly with 
one-third its weight of pulverized mer- 
curous nitrate and filtered. This treat- 
ment is repeated twice, and the oil is 
then washed three times with an equal 
volume of distilled water. The oil 
then filtered and the lamp sulphur de- 
termined (operation L,). The differ- 
ence between the value for lamp sul- 
phur after treatment with silver ni- 
trate (L,) and this value gives the 
sulphur present as aliphatic sulphides. 
To this difference is added any sulphide 
sulphur removed by silver nitrate and 
found under the check on hydrogen 
sulphide and mercaptans. The addition- 


Aoi. nay rod ee 
Disulphides.......... mse 
Free sulphur....... ee 
Aliphatic sulphides... . 

Aromatic sulphides and thiophe nes. 
Residual sulphur. ... . - 
Water soluble sulphur compounds. 


ts) 5-4 ase eae Ses 


i Dy ° 
al products are either precipitated or 
removed by water washing. 

Determination of aromatic sul- 
phides and thiophenes. The remain- 
der of the oil from the mercurous ni- 
trate treatment is shaken thoroughly 
with one-third its weight of pulverized 
mercuric nitrate and filtered. This 
treatment is repeated twice, and the oil 
is then washed three times with its own 
volume of distilled water. The oil i 
then filtered and the lamp sulphur de- 
termined (operation L,). The differ- 
ence between the lamp-sulphur value 
after mercurous nitrate treatment (L,) 
and this value gives the sulphur pres- 
ent as aromatic sulphides, thiophenes, 
and disulphides. The aromatic sulphide 
and thiophene sulphur is determined by 
subtracting the previously found value 
for disulphide sulphur. 

Residual sulphur. Although tests 
have been made for the common sul- 
phur compounds expected in petroleum 
distillates, there is usually some residual 
sulphur, as shown by the lamp deter- 
mination after the mercuric nitrate 
treatment. 

Types of sulphur found in Oregon 
Basin, Wyoming, gasoline are: 


Straight-run Cracked 
gasoline gasoline Kerosine 
0.000 0.000 0.000 
0.002 0.049 0.000 
0.023 0.028 0.003 
0.012 0.000 0.000 
0.158 0.04 0.313 
0.002 0.38 0.289 
0.018 0.77 0.213 
0.000 0.00 0.000 
ener 0.215 1. 267 0.818 

—— # # & — 
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Fig. 4. Simplified flow diagram of Solutizer Process 
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Renewal Parts Warehouses 
17 warehouses conveniently located throughout the 
country now carry an adequate stock of frequently 


used renewal parts. 


District Repair Service 
34 manufacturing and repair plants are strate- 
gically located to speed repair service. 


District Engineering Service 
Experienced engineers in every Westinghouse district 
office are available to help solve power problems. 


Free Help for Maintenance Men 
Valuable information on how to keep equipment 


on the job. 


‘The success or failure of your efforts, as part of America’s 
war program, depends on your power system. Failure any - 
where may result in serious delay. To help you get more 
from your equipment—to keep it on the job longer— 


Westinghouse is prepared to help you in these four ways: 


Westinghouse has established 17 ware- 
houses where you can obtain renewal 
parts quickly. Stocks on hand include 
those parts normally subjected to wear or burning, such 
as contact tips, shunts, arc chutes, operating coils, 
armature and field coils, bearings, etc. Be sure your own 
stock of renewal parts is adequate to meet emergencies. 


Before it runs low order direct from our local office. 


Westinghouse has arranged to 

facilitate major repair work. In 

addition to the 17 parts ware- 

houses, Westinghouse has estab- 

lished 34 district manufacturing and repair plants. Each 

of these plants is equipped to repair, remodel or recon- 

dition electrical, steam and geared drive equipment. 

This includes rewinding motors, generators, and trans- 

formers; major repairs of steam equipment; replacing or 

building up worn parts such as bearings, commutators 

and current collectors; complete repairs of turbines or 
remodeling them for other operations. 

More than 4,000 employes are now serving our cus- 

tomers from these 34 Westinghouse district plants alone. 


To save time on repair service, call our nearest office. 





Experienced engineers are available 
at every Westinghouse office to help 
you with your power problems. 
These men are constantly working 
with engineers in all types of industries. Problems that 
occur once in the lifetime of a particular operator are 
often daily occurrences with our engineers. Thus, the 
solution to these problems provides a quick answer 


to similar problems elsewhere. 


The work being done by main- 
tenance men is one of the most 
important jobs in the petroleum 
industry. “Keeping them run- 
ning” depends on these men. They 


need all the assistance you can give them. 


Westinghouse has prepared a valuable book on the 
care and maintenance of electrical equipment. Pocket- 
size, it gives helpful hints on bearing lubrication and 
maintenance, tips on general inspection and many 
other suggestions on how to keep electrical equipment 


on the job. 


“Maintenance Hints” is free. Each of your mainte- 
nance men should have a copy. To be sure each gets one, 


fill in the coupon now and mail it today. 


All of the above services are available through our local 


office. A phone call will bring you any one or all of them. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 


Westinghouse 


service plan to keep | 
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HINTS ON HOW TO 
MAINTAIN ELECTRICAL EQUIPMENT 





When you request copies of 
Maintenance Hints, your 
name will automatically be 
placed on our mailing list to 
receive Maintenance News. 


Continuous output depends on proper main- 
tenance. This book will ide. Thousands of mainte- 
nance men are already using it. Gives timely tips on 
the care and maintenance of electrical equipment. 
Published in two volumes. You can have both. 
Vol. I is wire-bound. Vol. II is loose-leaf so addi- 
tional booklets can be added as released. 

Fill in this coupon now and mail it today. When 
we receive your request your name will automati- 
cally be placed on our mailing list to receive Westing- 
house Maintenance News—another free publication 
for maintenance men, issued periodically to give 
latest news on maintenance methods. 


ae 


| 
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Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa., Dept. 7-N 
Maintenance Sales Dept 


Please forward copies of Maintenance Hints, to: 
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Petroleum Plastics— 
The Acrylic Resins 


xt Versatile applications for new methyl methacrylate plastic 
include thousands of products essential to the national pro- 


duction program and for civilian use 


NE of the mere recent and per- 
haps one of the most significant 
cf chemistry’s contributions to the de- 
pression-born plastics industry is the 
development of methyl methacrylate 
resin. Basically derivable from petro- 
leum, as shown in the diagrammatic 
sketch, the resin is one of the most 
important plastics yet discovered. Al- 
though methacrylic acid and some of 
its derivatives have been known for 
many years, it was only recently that 
recognition of the unusual properties 
of the methacrylic ester polymers stim- 
ulated the research that has led to their 
commercial development. 
Acrylic resins were first made avail- 
able in commercial quantities in the 
United States in 1931. Experiments 
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Crystal-clear draft gauges and gas analyzers made from 
methyl methacrylate resin 
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had been made with acrylic acid deriva- 
tives prior to 1900, but the industrial 
development of these resins was not 
furthered until after publication in 
1901 of the research of Dr. Otto 
Réhm, of Darmstadt, Germany. 

The acrylic and methacrylic resins 
are the resinous products resulting 
from the polymerization of the mono- 
meric derivatives of acrylic acid. In- 
cluded in this group are acrylic and 
methacrylic acids, their esters, amides, 
salts, halides, and nitriles. The esters 
are of the most importance from the 
commercial standpoint at the present 
time. These esters can be polymerized 
to form thermoplastic resins possessing 
unusual characteristics that have cre- 
ated an unprecedented demand by the 
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extremely numerous industries manu- 
facturing thousands of items from 
plastics. The methyl methacrylate resin 
may be transformed into granular 
molding powders suitable for use in 
standard processes of thermoplastic 
molding. 
Structural Chemistry 

Acrylic acid has the structural 
formula CH». — CH — COOH. The 
structural formula of its derivative 
alpha-methyl acrylic or methacrylic 
acid is CH, = C(CH,) — COOH. 
Beginning with ethylene chlorohydrin 
(See sketch) reactions involved in the 
synthesis of the acrylic acid esters are 
as follows: 

1. CH,OH.CH.CL + NaCN——> 
CH.OH.CH.CN + NaCl 


LE 


A finished product of methyl methacrylate resin sheet, rod, 
tube, and molding powder 
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applied to..... 


¢Plants producing 
Aviation Gasoline and 
Lubricants. 


¢Plants Producing 
Synthetics. 


This is no time for indecision, delays and mistakes, instal- 





FOR REFINERY, NATURAL GASOLINE lations must be completed on time or ahead of schedule 


AND SYNTHETIC PLANTS... and only as the Refining Industry does its job can we be 


Webster Series R, 
combination gas and oil Burner 


Webster Radiant, 


assured that when the time comes we can ‘Get there 
firstis with the mostis.”’ 


low pressure gas Burner , ‘ ot te 
Because of the many years experience in building com- 
Webster Series VI, 


promixing gos Burner bustion equipment for the petroleum industry, we are 
Webster Series 200 Radiant able to recommend the proper equipment for these new 
gas or combination Burner 


Webster Series 900 


premixing gas Burner 


installations. Our manufacturing facilities enable us to 
furnish gas and oil burning equipment on schedule. 


— 100 Per Cent on Defense Work — 


THe Wesster ENGINEERING COMPANY 


TULSA, OKLAHOMA 
Division of SURFACE COMBUSTION TOLEDO, OHIO 
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Diagrammatic sketch showing steps in making methyl acrylate 
and methyl methacrylate resins from petroleum 
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2. CH,OH.CH,CN + ROH + 
H.SO, »—> 
CH, = CH — COOR + NH,HSO, 
The methacrylic acid esters can be pre- 
pared by dehydrohalogenating alpha or 
beta halogenated isobutyric esters: 
(CH,,) ,CCICOOR »—> 
CH, = CCH,COOR — HCl 
‘ From acetone cyanhydrin as follows: 
(CH,) ,COHCN — H,SO,—ROH— 
CH, = CCH,COOR — NH,HSO, 


Polymerization 


Polymerization of both acrylic and 
methacrylic acid esters is accomplished 
under the influence of catalysts. This 
polymerization may be explained by 
assuming a chain reaction with the 
production of a linear-type polymer. 
Thus, the conception of the structure 
of the resins is that they are chains of 
various lengths formed by the linking 
of the original monomeric molecules. 
Polymerization of the ester is autocata- 
lytic. Heat, light, oxygen, and oxygen- 
yielding substances such as sodium 
peroxide, hydrogen peroxide, and ben- 
zoyl peroxide, are the most commonly 
used catalysts. Mechanism of the poly- 
merization is believed similar to that 
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Photograph showing closed dryer from which the resin in 
molding powder form is being packed in air-tight drums 





of other compounds containing vinyl 
groups. The growth of the polymer 
chain is considered almost instantane- 
ous because of the extremely short time 
that the molecules remain active. 


Characteristics 


Methacrylate esters can be cast- 
polymerized directly into solid, glass- 
like resins in any desired shape in pre- 
designed molds or it can first be poly- 
merized in finely divided form that 
can be used as a molding powder and 
molded in any manner suitable for a 
thermoplastic resin. Pure monomeric 
esters are stable and can be stored cool 
for months without polymerization. 
The resins are all water-white, are sta- 
ble to light and aging, and will not 
yellow under direct sunlight. 

This polymeric resin has a clarity 
that rivals that of quartz crystal with 
an amazing light-carrying ability. Its 
color possibilities are as broad as the 
spectrum as it is readily pigmented. 
The material is tough, light in weight, 
and resistant to sunlight and outdoor 
exposure. 

Acrylic resins vary from soft, 
sticky, semi-liquids to hard, tough 


itn nd 


thermo-plastic solids. The thermoplas- 
tic type resin is that made use of in the 
majority of plastic industries. The 
polymethyl methacrylate is of the hard 
type and made commercially both with 
and without plasticizer in meeting the 
numerous requirements of fabrication 
and other applications. 


These resins have a limited compat- 
ibility with other synthetic polymers 
and natural resins. Some acrylic poly- 
mers are incompatible with each other 
and copolymerization of the monomers 
is necessary to obtain the desired varia- 
tions. Of the five methacrylate resins, 
methyl methacrylate, ethyl methacry- 
late, normal propyl methacrylate, nor- 
mal butyl methacrylate, and isobutyl 
methacrylate, the isobutyl and normal 
methacrylate polymers are the only 
polymers that are compatible with one 
another in all proportions. 


Applications and Uses 
Polymethyl methacrylate is an out- 
standing plastic material of either the 
cast or molded type due to its trans- 
parency, strength, high softening tem- 
perature, low specific gravity, and 
chemical resistance. Its value is in- 
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Properties of methacrylate resins 


























Property Methyl Ethyl n-Propy! n-Buty!] Isobutyl 

ee ee er ee 1.19 1.11 1.06 1.05 1.02 
Hardness (Pfund)* G. at 25°C......... 220 141 100 1 310 
Thermal Yieldt Point °C.............. 125 65 38 30 70 
Tensile Strength—lb. /sq. in............ 9,000 5,000 4,000 1,000 3,400 
Impact Strength (Dynstat)* 

rrr 10.5 7 6.5 11.5 1.6 
AI MINE ooo odie esicdwm eed ome 1.490 1.485 1.484 1.483 1.477 
Extensibility—5 mil films (percent at 

tn at UacanicrncetanarG ah ee hie A 7 5 230 2 
INO a os a a ks eae aber ewe 174 76 1,000 23 
Dielectric Strength—volts /mil. (thick- 

Se Os a dics on oeeadkeneewens 740 650 625 
Power Factor—percent at 25°C. and 

EE tae rta leh oka Sees wha aietbelens 6.5 3.8 6.2 











Edition, Page 300. 


do not melt. 
*Instruments, 9, 218 (1936). 





*Gardner, ‘Physical and Chemical Examination of Paints, Varnishes, Lacquers, Colors’’. Eighth 


tThermal yield point is not softening temperature. It designates the temperature to which a rod 
of the resin 3in. by % in. by %¢in. can be heated before it will remain Lent after a moderate mechanical 
stress has been applied. The softening temperature would be much higher. The methacrylate resins 


“Area under load-elongation curves, expressed in arbitrary units. 








creased due to the ease with which it 
may be worked. The material can be 
molded, and either the molded or cast 
form readily worked, sawed, cut, 
blanked, turned, drilled, formed, 
swaged, ground-polished, sanded, and 
routed similar to nitrocellulose plastics. 
Shaping of the polymethyl methacry- 
late resin sheeting can be accomplished 
when the sheeting Lecomes soft enough 
at about 105°C. (221°F.) When com- 
pound or deep curves are desired and 
the sheet must be stretched, tempera- 
tures up to 205°C. (400°F.) may be 
used. Air ovens to provide uniform 
heating is regarded as the best method 


of preparing the sheeting for shaping. 
Forms of wood, metal, or plaster are 
used and after the sheeting cools to 
60-70°C., it will hold its shape on be- 
ing released. 

To cut the resin by sawing, a hol- 
low-ground circular saw with no set, 
five teeth per inch, and peripheral 
speed of 9300-9500 ft. per min. is 
recommended for best results. A stream 
of water is sprayed on the saw to re- 
duce chipping. Thick sheets of the 
resin are often chilled with carbon di- 
oxide before sawing. Although softer 
than glass, the resin is more surface- 
resistant than many other thermoplas- 


if 7 _ 
tics and the original brilliance of a 
scratched surface can easily be restored 
by a simple and rapid polishing pro- 
cedure. 

The acrylic resins are in wide use as 
binders for wood, metal, textiles, rub- 
ber, glass, and other materials. Their 
use offers complete freedom from bac- 
terial and fungous deterioration and 
affords a colorless transparent bond. In 
such instances where bonded assemblies 
are subject to flexure and elongation, 
use of the resin is permissible because 
of the elasticity and extensibility pos- 
sessed. 


Automotive Industry 


In the automotive industry the poly- 
methyl methacrylic resin was the first 
plastic successfully used for exterior 
parts such as radiator ornaments and 
directional signal lenses whereas its un- 
usual light carrying properties are re- 
sponsible for a revolutionary departure 
in dashboard lighting affording a bet- 
ter night-time visibility. Approximate- 
ly 14 of the 1941 car manufacturers 
employed the resin for a total of 39 
different parts, many of which had 
formerly been made of metals that 
have since become essential in the Na- 
tion’s production program. 

The crystal clarity and weathering 
qualities make it suitable for lenses 
of gas-masks, industrial instruments 
lenses, and magnifying lenses. Its 





A sheet from methyl methacrylate molding powder being 
removed from molding press 
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After polymerization the molding powder receives prelim- 
inary drying in centrifuge 
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Methyl methacrylate monomer after arriving by tank car from one plant is stored 
under specified conditions of temperature and pressure in a second plant 
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toughness and ease of working has re- 
sulted in its being used for parts of 
musical instruments, kitchenware, 
knives and other such utensils, combs, 
brushes, mirrors, costume jewelry, cig- 
arette cases, and for many other appli- 
cations. Molded panels in the doors and 
drawers of new electric refrigerators 
add visibility to the food-storage units 
and these panels are easy to keep clean. 


Textile Industry 


Aqueous dispersions of the acrylic 
polymers are used in the textile indus- 
try as permanent finishes, stiffening 
and increasing the tensile strength and 
wear resistance of the impregnated fab- 
rics. No baking is necessary. The fab- 
rics are wash-fast and possess stiffness 
and sheerness. 


The dentistry profession has accord- 
ed a favorable reception to a denture 
material made of the resin. The mate- 
rial is readily pigmented to simulate 
the color of the mouth tissues and pos- 
sesses the required toughness and re- 
sistance to water, acids, and alkalies, at 
the same time the temperature range 
necessary to form it in the plaster 
molds of dental laboratories does not 
restrict its use as it has other synthetic 
resins. Several special compositions have 
been developed from the resin for 
molding. 


Aircraft Industry 


The aircraft industry has found 
sheets of polymethyl methacrylate well 
suited to its requirements, due to light- 
ness, weathering characteristics, and 
clarity. This industry uses the resin for 
landing light covers, gun turrets, cock- 
pit enclosures, and window and wind- 
shield applications. 

The versatile applications of this 
plastic are too numerous to mention in 
detail. Hundreds of products are in 
daily use and the development of new 
ones marches constantly forward. It 
has been a little more than three years 
since use of the resins came into prom- 
inence and although this progress has 
been unusually rapid due to their 
wide acceptance in the fabrication 
field, it is expected that the pace will 
be greatly accelerated during the com- 
ing years. 


Material and photographs for this article sup- 
plied by E. I. du Pont de Nemours and Co., Ine. 
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Formed sheets of this resin are used by the aircraft industry; 
the resin is thermoplastic and easily formed by 
heating to any shape 
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Large cast sheets of methyl methacrylate resin receiving 
inspection and polishing; it is to be used for 


aircraft turrets, cowlings, etc. 








PETROLEUM ENGINEER, May, 1942 





so a Cae 




















— 
f 





avy | 


STATES 


WAR 

' BONDS 

{ ‘@ 
} 


@ For posting on bulletin boards and shop walls in Linde customers’ plants, 
a two-color version of the poster shown above is available. These posters will 
remind your employees of the vital need for fullest utilization of existing stocks 
of oxygen and acetylene cylinders and will thus help assure your gas supply. 
Ask any Linde office for the quantity you require, specifying Form 5104. 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York,N.Y. [[{§ Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company. Limited, Toronto 


LINDE OXYGEN... PREST-O-LITE ACETYLENE... 


OXWELD, PUROX, PREST-O-WELD APPARATUS .. 


. UNION CARBIDE 
. OXWELD SUPPLIES 





The words ‘*Linde,” ‘‘Prest-O-Lite,”” “Union,” ‘“‘Oxweld,” “‘Purox,’’ and ‘*Prest-O-Weld” are trade-marks of Units 
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Fig. 1. Maintaining a constant temperature on a flowing liquid 
in vessel of large capacity 
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Technique of Precision Control in 
Refining Processes 


x> Advancements in fractionating practice have increased 
the reliability placed on instruments and control equip- 
ment in the refinery 


by R A Wherey 


Manager, Petroleum and Chemical Division, The Brown Instrument Company 


ODAY, as never before, empha- 

sis is being placed on the need for 
more precise automatic control of all 
industrial processes. The demand for 
increased output, the shortage of 
skilled labor, and the rigid specifica- 
tions of war-time production have 
made it necessary for the manufacturer 
to seek out every possible means of im- 
proving his production efforts. 

The need is particularly urgent in 
the oil refining industry. The vast ex- 
pansion program now under way to in- 
crease the output of high-octane fuel, 
butadiene for synthetic rubber, toluene, 
and other special products, involves 
processes requiring fractionation of 
mixture to purity standards previously 
not attempted. All preconceived ideas 
of product quality have had to be dis- 
carded because such methods called for 
fractionation of cuts with limited boil- 
ing ranges whereas today’s standards 
are demanding separation into practi- 
cally pure components. There is a vast 
difference in the technique required to 
separate practically pure toluene or 
pure isobutane from a three or four 
component mixture and that used in 
the everyday operation of making 
regular motor fuel. 

Automatic control equipment has 
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graduated from the University of Michigan in 
chemical engineering, 1921—-Spent 9 years in 
the oil refining industry with Cities Service 
Company, and M. W. Kellogg and Company— 
For the last seven years has been with The 
Brown Instrument Company in charge of sales 
to the petroleum and chemical industries—Is a 
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Engineers. 





long been recognized as a prime essen- 
tial in the successful operation of mod- 
ern refining units, but the remarkable 
advances in fractionating practice have 


thrown an increasing responsibility on 
intruments and control equipment. 

Refinery management and operating 
personnel have become increasingly 
conscious of the importance of good 
control engineering and have done 
much to advance the science by recog- 
nizing that control engineering is as 
much a part of process engineering as 
is the preparation of a heat balance. 
They have realized that it takes more 
than a good mechanic to instrument a 
precision fractionating unit properly 
just as it takes more than a good 
draftsman to design one. A thorough 
knowledge of instrument design is 
highly desirable and quite necessary as 
part of the qualifications of a good in- 
strument man, but control engineer- 
ing involves more than mere acquaint- 
ance with instrument details. 

It is impractical to discuss precision 
control in refining processes without 
first outlining the fundamental factors 
that influence the proper selection and 
application of centrol equipment. To 
appreciate their significance one must 
draw upon his knowledge of the ele- 
mentary physics of measurement, the 
kinetics of flow, and the rudiments of 
heat transfer. 

Before we can control, we must first 
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Fig. 2. In a high-velocity heat exchanger, with comparatively small volume 
of fluid in the tubes at any one time, rate of flow of the liquid is identical 
to that of the vessel shown in Fig. 1. 
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measure. This measurement, whether it 
be that of temperature, pressure, flow, 
liquid level, or any other function, 
must be a true criterion of the changes 
for which we wish to compensate. It is 
a comparatively simple matter to raise 
the temperature of a flowing fluid to a 
given value, but to maintain that value 
within close limits involves a delicate 
balance between heat input, heat losses, 
and heat absorption. The amount of 
heat absorbed will be influenced by 
rates of conductivity, radiation losses, 
changes in characteristics of the flow- 
ing medium, atmospheric temperature 
changes, and many other factors de- 
pendent entirely upon the particular 
problem in hand. 


Economy 


One of the underlying reasons for 
the increase in the use of automatic 
control equipment in the oil refining 
industry is the present tendency to 
eliminate, whenever possible, every 
extra cubic foot of vessel storage 
capacity. With the increased demand 
for oil products, the economics of the 
situation have demanded larger and 
more flexible distillation units, with 
lower initial cost and lower operating 
cost per barrel of throughput. This has 
been accomplished first by reduction in 
size and volume of the vessels for any 
given throughput, and second, by the 
design of heat transfer equipment with 
greater operating efficiencies. The ad- 
vances that have been made in the in- 
dustry in the last ten years are so great 
that any comparison of present-day 
practice with that of previous years 
appears at first sight to be gross ex- 
aggeration. By stepping-up fluid veloci- 
ties, improving heat transfer rates, and 
decreasing stored liquid capacities, the 
plants of today are seemingly no larger 
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in physical size than those of ten years 
ago, even though their capacity may 
be double that of the older units. 

In order to obtain a clearer concept 
of the effect of these factors on the 
problem of automatic control, we 
would do well to analyze certain char- 
acteristics of heat transfer media and 
observe their influence on the control 
problem. 


Storage Capacity 


In any process, whether it be batch, 
semi-continuous, or continuous, stor- 
age capacity, either as fluid volume or 
heat content, constitutes the equiva- 
lent of a balance wheel in its tendency 
to keep the system in equilibrium. Al- 
though large fluid or heat storage ca- 
pacities may introduce lags that would 
tend to be unfavorable to control, the 
predominant effect of all storage ca- 
pacity is favorable. Its favorable effect 
becomes more pronounced as the rate 
of heat input approaches the rate at 
which the mass, either solid or liquid, 
absorbs this heat; or, stated conversely, 
it can tend to become an unfavorable 
factor if the rate of heat input exceeds 
the rate of heat absorption. 


As a comparison between large and 
limited storage capacity, consider the 
difference between holding a constant 
temperature on a flowing liquid as 
illustrated in Fig. 1, and that of hold- 
ing a constant temperature on a flow- 
ing liquid as illustrated in Fig. 2. 

In Fig. 1 we have a fixed volume 
flowing into the vessel and an equiva- 
lent volume flowing out. Heat is ap- 
plied to the vessel containing a con- 
siderable volume of the liquid and the 
temperature is measured by a ther- 
mometer bulb placed in the liquid. 

In Fig. 2 we have substituted in 


place of the vessel a high-velocity heat 
exchanger, with a comparatively small 
volume of fluid in the tubes at any one 
time. Rates of flow of the liquid are 
identical to those of Fig. 1. 


Several things are obvious in study- 
ing these two illustrations. In Fig. 1 
it is evident that slight changes in rate 
of flow, uneven firing of the vessel, or 
sudden changes in atmospheric condi- 
tions will not seriously affect the con- 
trolled temperature. The mass of liquid 
exerts a stabilizing influence on the 
system and will tend to decrease varia- 
tions caused by any of these changes. 
In the case of Fig. 2, however, no such 
stabilizing influence is available. The 
total volume of liquid in the exchanger 
at any moment is small in comparison 
to the rate of throughput. Slight vari- 
ations, either in rate of feed or rate of 
heat supply, will be reflected immedi- 
ately in the temperature-measuring in- 
strument, requiring constant vigilance 
on the part of the attendant to hold 
temperatures in such a system constant. 


Process Time Lags 


Of equal importance in its effect on 
the controllability of a system is the 
matter of process time lags. The word 
“lag” implies a time factor and can be 
defined as the time interval that elapses 
between a load change and the time 
that its effect is felt at the sensitive ele- 
ment. Generally speaking, the shorter 
the time lag, the simpler the problem 
of control. It is not to be inferred, 
however, that a problem with a mini- 
mum of process lag can always be 
solved with the simplest type of con- 
trol mechanism, because lags must be 
weighed with capacity and other ef- 
fects described later. A few examples 
of process time lags will be illustrated 


and described. 


One of the simplest cases is illus- 
trated in Fig. 3, which shows a com- 
mon design of steam-jacketed vessel 
used for heating services in many in- 
dustries. If such a vessel is used with- 
out some mechanical means of keeping 
the liquid in motion, such as a stirring 
device, it is evident that heat is trans- 
ferred from the steam jacket to the 
center of the vessel by conduction only. 
By using a stirring device, the rate of 
heat input is accelerated by the addi- 
tive effect of convection heat transfer. 
The actual time lag in transferring 
heat to the center of the mass will be 
dependent on (a) the conductivity of 
the liquid, (b) the rate of stirring, 
(c) the amount of heating surface in 
relation to the mass of liquid being 
heated, (d) the temperature differ- 
ential between the steam and _ the 
liquid, (e) cleanliness of the vessel sur- 
face, sometimes termed “fouling” fac- 
tor, and several other factors of equal 
importance. 
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RECISION CONTROL of Narrow Boiling 
Range Columns is obtained only by experienced 
control engineering and proper application of con- 
trol instruments. 
Each and every control problem, whether it be 
tower temperature—tower pressure—or any one 
of a number of other process variables, must be TOWER PRESSURE CONTROLLER 
carefully analyzed and coordinated in order to LO OF RRO Fe 
obtain stable tower operation and high quality of . A ohiyt 
product. 
Leading refiners have found it advantageous to 
tly on Brown engineers to recommend the proper 
instruments and the most effective coordinated con- 
trol systern. 
For accurate control of critical tower tempera- 
ture, the new Brown Circular Chart “Continuous 
Balance” air-operated Potentiometer has been ac- 
claimed as the ideal controller. This instrument 
employs no galvanometer, but uses instead a 
“Continuous Balance’ Unit consisting of a Con- 
version Stage and Amplifier. 'Ta-Yella FLOW AND 
Brown Air-o-Line Controllers fulfill every re- LEVEL CONTROLLER 
quirement for “speeding up” the Oil Industry’s “All all 
Out” program. 
Begin now to get the many benefits of Brown 
and Minneapolis-Honeywell Nation-wide Engineer- 
ing Service. Write for details. 


BROWN Jer-0-fae CONTROLLERS 


THE BROWN INSTRUMENT COMPANY, 4475 WAYNE AVENUE, PHILADELPHIA, PENNSYLVANIA 


DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


MINNEAPOLIS, MINNESOTA AND 119 PETER STREET, TORONTO, CANADA 
Wadsworth Road, Perivale, Middlesex, England Nybrokajen 7, Stockholm, Sweden 
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It is obvious that some of these lags 
can be reduced by having the mass of 
the liquid small in relation to the 
amount of heating surface. In so doing, 
however, the stabilizing effect of stored 
heat capacity is lost. 

A standard tubular type counter- 
current heat exchanger is a good ex- 
ample of a heating system with a high 
rate of heat input, but with small 
storage capacity. The factors influenc- 
ing the amount of time lag in such a 
heater are essentially the same as those 
outlined, namely: (a) the conductivity 
of the liquid, (b) temperature differ- 
ential between heating medium and 
liquid, (c) conductivity of the heat 
exchanger materials, (d) velocity of 
flows of both mediums and other fac- 
tors peculiar to the particular design 
of the equipment. In general, the time 
lags will be smaller in this type of 
equipment than in those shown in 
Fig. 3. 

Still another type of lag is illustrated 
in Fig. 4, showing a tubular type of 
furnace used in the refining industry. 
Oil is pumped from a storage vessel 
through this heater at a constant rate 
of flow. The heater contains hundreds 
of feet of tubing, and flow is generally 
in series, with a maximum velocity of 
6 to 12 ft. per sec. Regardless of the 
actual velocity, it still requires an ap- 


preciable time for a molecule of oil to 
pass through the heater. If we were to 


assume an ideal condition in which 
every ordinary variable, except the in- 
let temperature, were for the moment 
constant, it is evident that there would 
be a lag in the recording of an inlet 
temperature change if the bulb or 
thermocouple were placed in the outlet 
line. If we are controlling the outlet 
temperature, we must necessarily wait 
for an indication of this change in in- 
let temperature before we can begin 
balancing the control system to new 
load conditions. 


Thermal Potentials 


Another factor that must be con- 
sidered simultaneously with capacity 
effects and process lags is the rate of 
heat transfer. The use of higher thermal 
potentials is an important factor in re- 
ducing the size of heat transfer equip- 
ment, inasmuch as the rate of heat 
transfer from one medium to another 
is proportional to the thermal differ- 
ential. In other words, we can heat a 
liquid faster by subjecting the vessel 
to flame temperature than we can by 
heating with a steam jacket as shown 
in Fig. 3. 

In such cases, the material being 
heated must move at high velocity to 
prevent burning or scorching and this 





Fig. 3. Steam-jacketed cooking vessel 
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means that such heating should be done 
with tubular or pipe coil heaters. There 
is generaly a reduction of lags in such 
systems, but the gain made is generally 
offset by the reduction in heat storage 
capacity. All other factors being equal, 
it can be stated that the greater the 
thermal potential between supply and 
demand, the more difficult the control 
problem. As a corollary, it can be said 
that similar effects are obtained by 
having the control valve considerably 
oversized. In either case, the problem 
resolves itself into one of extremely ac- 
curate positioning of the control valve 
to accommodate a specific load change. 
It is well that we pause for a 
moment to consider the significance of 
rate in its application to the science of 
automatic control. We have already 
used the word several times in discuss- 
ing rate of heat transfer, rate of load 
change, and rate of heat input. 


Rate can be defined as the change in 
magnitude per unit of time. Process 
lags involve a time factor and are to 
a degree a measure of the rate of heat 
transfer. Every process, whether it be 
heat-treating, cooking, or distilling, 
has a rate at which it comes to equi- 
librium when a new rate of heating or 
cooling medium is applied. It has been 
shown that these rates are a function 
of several factors, depending entirely 
upon the problem and the type of heat 
transfer equipment used. They are de- 
pendent on the mass or capacity of the 
system, on the thermal potentials used 
in heating or cooling, on the conduc- 
tivity of the metals or materials used 
in the heat transfer equipment, and on 
many similar factors. In general, they 
are independent of the magnitude of 
load changes. 


The significant thing to bear in 
mind is that proper adjustment or 
“tuning in” of controllers or control 
systems is accomplished by synchroniz- 
ing the rate of valve opening (rate of 
heat input) with the rate of heat ab- 
sorption. The mechanical means em- 
ployed to obtain this synchronization 
is termed: (1) Throttling Range Ad- 
justment, and (2) Rate of Automatic 
Reset. Both of these functions are in- 
corporated as component parts of mod- 
ern, high-grade, air-operated controll- 
ers. For precision control of complex 
processes, only controllers fitted with 
these two adjustments should be used. 


Narrow Boiling Range 
Columns 


Heading the list of “tough” prob- 
lems in the oil industry, those demand- 
ing the utmost in precision control, 
are the fractionation units now being 
built for the separation of relatively 
pure products from a variety of feed 
stocks. In some cases, these feed stocks 
may be two component mixtures with 
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Fig. 4. Radiant heat reforming furnace 











as little as 2 to 4 percent impurities. 
The difference in boiling points of the 
individual components is generally 
small, such as in the separation of iso- 
butane from normal butane when the 
difference in temperature between the 
top and bottom of the tower may be 
as low as 25°F. or 30°F. Generally 
these fractionating columns will have 
a larger number of trays than the con- 
ventional column, with a proportion- 
ate increase in height. In some in- 
stances, columns with 80 to 85 trays 
have been used. 

Now a fractionating column is 
merely a heat exchanger in which heat 
is absorbed and given up through con- 
densation and evaporation. Vapor velo- 
cities cannot be increased beyond cer- 
tain predetermined limits without a-sac- 
rifice in fractionating efficiency. Conse- 
quently, the rate at which such col- 
umns come to equilibrium after a load 
change or disturbance in the system, is 
extremely slow. The extreme lags en- 
countered in such towers, coupled with 
their extreme sensitivity to small in- 
crements of load change, make the en- 
tire system one which requires most 
careful consideration when it comes to 
selection of control equipment. 

Generally speaking, there are seven 
independent variables in such systems 
(refer to Fig. 5), six of which should 
be controlled, leaving the seventh, com- 
position change, uncontrolled. These 
variables can be itemized as follows: 


(1) Tower temperature control 
(2) Tower pressure control 

(3) Rate of feed to tower 

(4) Temperature of the feed 

(5) Rate of reflux 

(6) Rate of outflow from tower 
(7) Composition of the feed. 


Tower Temperature Control 


Although it is conceded that the de- 
gree of perfection attained in the con- 
trol of the tower temperature is the 
criterion for determining the effective- 
ness of the entire control system, we 
must be careful not to impose too 
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heavy a duty on this instrument if real 
stability of operation is desired. As 
previously stated, these towers are ex- 
tremely sensitive to small increments 
of load change. The equilibrium of the 
entire system can be easily disturbed 
by minute changes in feed temperature, 
changes in rate of feed, changes in 
tower pressure, changes in feed compo- 
sition, changes in atmospheric tem- 
peratures, and several other variables. 

It must be borne in mind that the 
tower temperature controller can make 
no corrections for any of these vari- 
ables until after the effect of the 
change is felt at the sensitive element 
of the controller. Conceivably it might 
take five, ten, or even fifteen minutes 
for a change in reboiler steam pres- 
sure on the upstream side of the con- 
trol valve to make itself felt to the 
temperature controller. A slight change 
in rate of feed could cause effects al- 
most as bad. Furthermore, it will take 
equally long to make corrections once 
the effect of the changes has been 
sensed. 


The real criterion for determining 
how much the system is adversely 
affected by such changes is the rate of 
change of these variables. If the rates 
of change can be held down to values 
smaller (slower) than the rate at 
which the tower system can absorb 
them, the problem of control is simpli- 
fied. Regardless of the rate of change, 
however, it is necessary to provide the 
proper control equipment to minimize 
the effect of such variations. Only 
when this has been accomplished will 
it be possible to take full advantage of 
the inherent accuracy and sensitivity of 
modern potentiometer-type tempera- 
ture controllers when fitted with 
ranges of narrow span. 


Placing the Control Bulb 


In the separation of a two-compo- 
nent mixture, it is not practicable to 
place the control bulb at either the 
bottom or top of the column. At these 
points, the products are approaching 





relative purity and the theoretical sepa- 
ration curves show that there is only a 
slight change in the boiling tempera- 
ture for an appreciable change in com- 
position. The bulb or thermocouple 
must, therefore, be placed at that point 
in the column where a minimum 
change in composition causes a maxi- 
mum change in temperature. 

The determination of this point will 
vary with the percentage composition 
of the feed. Consequently it is a con- 
trol point for one given feed composi- 
tion only and theoretically should be 
shifted for every composition change. 
As this is obviously impracticable, it is 
well to reduce this particular variable 
to a minimum. A change in composi- 
tion demands a change in reflux rate, 
but as there is no commercial apparatus 
available for continuously determining 
changes in composition, it is impracti- 
cable to interlock or proportion the re- 
flux rate with changes in feed compo- 
sition. If feed composition does vary, 
rate of variation should be no faster 
than the rate at which the tower sys- 
tem comes to equilibrium. In some in- 
stances, the only manner in which this 
problem can be solved is by the intro- 
duction of a mixing vessel in the line 
with sufficient capacity to iron out 
major variations. 

The actual position of the sensitive 
element of the temperature controller 
must be determined from laboratory 
data correlated with tower design. In- 
asmuch as it is difficult to predeter- 
mine the exact point of maximum 
sensitivity, it is advisable to fit the 
tower with several thermocouple wells 
in the region selected so that the 
couple can be shifted while the unit is 
in Operation. 

In connection with the recom- 
mendation that the effect of such vari- 
ations be minimized, the reader is re- 
ferred to the flow sheet in which the 
tower temperature controller is shown 
interlocked with a rate of flow con- 
troller on the steam line to the reboiler. 
With such an arrangement, variations 
in main line steam pressure are caught 
before they have had time to affect the 
system; in addition, it provides a means 
of metering the heat input in exact ac- 
cordance with the load requirements. 


Tower Pressure Control 


Of equal importance in obtaining 
coOrdinated control in columns of nar- 
row boiling range is the tower pres- 
sure controller. Control can be ob- 
tained in several ways, either by throt- 
tling cooling water to a total con- 
denser or by fixing the rate of cool- 
ing water and throttling the outlet 
condensate line in order to flood the 
tube bundle. Either method introduces 
a serious time lag between a change in 
valve position and the time that its 
effect is felt at the instrument. 
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for the construction of HEAT EXCHANGE EQUIPMENT 


@ The high heat transfer characteristics of “Karbate” 
No. 2 Pipe and Fittings are ideal for heat exchange 
applications. The curves above show the compar- 


under severe temperature change. Practically any 
type of heat exchange equipment can be constructed 





ative rate of heat transfer through standard 1” 
glass, steel, copper and “Karbate” No. 2 pipe. 

“Karbate” heat exchangers are especially 
applicable under conditions of severe thermal 
shock and corrosion. They are inert to the action 
of most acids and alkalies and are not affected by 
salt water. They will not fracture, chip or spall 
WRITE FOR 
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of “‘Karbate” Pipe and Fittings. Examples of 
several representative types of heaters and 
coolers are shown on this page. Hundreds of 
such units, varying greatly in size and design, 
are now being used with success in industry. 

Complete systems of “Karbate” Pipe and 
Fittings for conveying and handling corrosive 
materials: have been installed in many plants. 
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If the cooling water flow is throt- 
tled, it is desirable to interlock a rate 
of flow controller on the water line 
with the pressure controller in order to 
reduce to zero the effect of changes in 
water rates due to changes in pressure 
differential across the control valve. 
The need for the interlocked flow con- 
troller can be readily appreciated by 
studying the records of the average 
plant water pressure for a period of 24 
hours. Unless the water is supplied 
from a separate pumping system, the 
records in most plants will invariably 
show variations great enough to cause 
momentary upsets in the control sys- 
tem if the pressure controller operates 
the control valve directly. 

By installing a diaphragm or butter- 
fly valve directly in the overhead vapor 
line, it is possible to obtain good con- 
trol with a minimum of time lag. Con- 
trol valves are always relatively large 
and costly and sometimes difficult to 
obtain for this system of control, how- 
ever. 


Tower Feed Control 


There is no substitute for a rate of 
flow controller on the tower feed line 


in precise fractionating columns. Ab- 
solutely constant rate of charge to the 
tower is a prerequisite for stable con- 
trol. When it is necessary to consider 
feeding directly from a preceding 
tower that has little liquid storage 
capacity to take up the surges in the 
system, it is advisable to shift the con- 
trol of the level in the sterage vessel 
from the outflow line to the inflow line 
and install a rate of flow controller on 
the outflow line (feed to the next 
tower). If this cannot be done, then an 
intermediate storage tank should be 
considered, or else the level of the 
tower can be controlled manually by 
resetting the rate of feed controller 
and observing the tower gauge glasses. 


Other Applications 


No article of this length can ade- 
quately cover in detail the many appli- 
cations of precision control equipment 
encountered in the oil refining indus- 
try. Each process and each refinery has 
problems peculiar to its individual 
needs. Admittedly, also, there exists 
more than one method of accomplish- 
ing the same results in any individual 
case. 


There is, however, one correct way 
to approach the problem and analyze 
control requirements. That method 
calls for the following: (a) an analysis 
of the storage capacity of the system, 
either in fluid or heat content, (b) a 
correlation of this capacity with the 
rates of load changes, (c) a study of 
the actual or potential process lags, and 
(d) careful consideration of the limits 
of any individual piece of control 
equipment selected for the job. Em- 
phasis is placed on the word limits be- 
cause too often the designer has made 
the error of assuming that one con- 
troller is capable of correcting for in- 
numerable variables without regard for 
rates of variation or process lags. A 
broader comprehension of the tech- 
nique of automatic control is always 
gained by the simple expedient of ob- 
serving the limitations, as well as the 
possibilities, of controllers or control 
systems. Such an analysis is sure to dis- 
close many ways of simplifying the 
control problem, reducing initial costs, 
and, in general, improving the opera- 
tion of the units on which the instru- 
ments are installed. 
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Fig. 5. Brown system for control of narrow cuts in fractionating columns 
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FOR WANT OF A VALVE 


For want of a valve some steam was lost 
For want of the steam some oil was lost 
For want of the oil a tank was lost 

For want of a tank an army was lost! 
























HAT rhyme is just another way to say that it now has become imperative 
that valves— particularly the valves you use—be maintained at the peak of 
efficiency. 

Ordinarily that might mean replacement of many valves. But today valve 
metals are on the critical list. It has become un-American to replace valves that 
can be restored through repair or replacement of parts. And it is true American- 
ism to revert to old time thrift when checking the conditions of each valve and 
“use it, mend it, make it do.”’ 

As a matter of fact, Pratt & Cady by their invention of 
the Globe Valve with renewable seat and disc made this 
possible. You cam renew your valves by first, resurfacing 
disc and seat—or wedge and seat—to a new seal. Then, 
when they are completely worn out, replace only these 
smaller parts. To be sure, the delivery of seats and discs is also 
subject to government regulations, making it good business 
to check the condition of your valves in plenty of time. 
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Taken from one 
of the original 
Pratt & Cady Globe 
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Synthesis of Known Hydrocarbons 


in Petroleum 





by W mi Frith 


xp Discussion of the most satisfactory methods of synthesizing 
the various hydrocarbons present in petroleum 


Head, Department of Chemical Engineering, Kansas State College 


bpm petroleum industry is at pres- 
ent undergoing a comparatively 
rapid transition from a process indus- 
try into a highly technical organic 
chemical industry. In the future, em- 
phasis will not be placed upon com- 
plex mixtures of hydrocarbons but 
upon simpler mixtures of fewer hydro- 
carbons or upon the individual hydro- 
carbons themselves. Over a period of 
years research chemists have isolated 
individual hydrocarbons from various 
fractions of petroleum, but it has been 
only recently that an orderly examina- 
tion of the constituents of petroleum 
has been initiated. This work has been 
under the supervision of F. D. Rossini 
of the U. S. National Bureau of Stand- 
ards, and has been known as A.P.I. Re- 
search Project No. 6. To date Rossini 
and his co-workers have isolated and 
identified 61 individual hydrocarbons 
from the gasoline and kerosine frac- 
tions of a Mid-Continent petro- 
leum.** 27> 28 

The purpose of this article is to re- 
view the most satisfactory methods of 
synthesizing the various hydrocarbons 
known to be present in petroleum. It is 
hoped that such a review will be help- 
ful to petroleum chemists interested in 
preparing these hydrocarbons in a pure 
form for studies of their properties. It 
is also possible that engineers may be 
interested in adapting some of the prin- 
ciples set forth to the manufacture of 
commercially pure hydrocarbons on a 
large scale. 


Paraffin Hydrocarbons 


The most common methods of syn- 
thesizing the paraffinic or saturated ali- 
phatic hydrocarbons are: (1) conden- 
sation of two molecules of alkyl halides 
with sodium (Wurtz reaction); (2) 
reduction of the corresponding alde- 
hyde or ketone with amalgamated zinc 
and hydrochloric acid (Clemmensen 
reaction); (3) hydrolysis of alkyl 
magnesium halides (Grignard reac- 
tion); (4) electrolytic reduction of 
ketones and esters; (5) catalytic hy- 
drogenation of olefins, which may be 
—. by the dehydration of alco- 
ols. 
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The proper methods to choose for 
the synthesis of a particular hydrocar- 
bon depends upon several factors, the 
most important of which are availabil- 
ity of raw materials, reaction yield, 
ease of separation of product from re- 
action mixture, and avoidance of re- 
arrangements or isomerization. In prac- 
tically all cases, a pure product is 
obtained only when the products of 
each step are carefully purified, and an 
efficient fractionating column is avail- 
able for final purification of the prod- 
uct. The necessity for adequate frac- 
tionation equipment cannot be over- 
emphasized, and possession of such 
equipment is the most important pre- 
requisite for the successful synthesis 
of pure hydrocarbons. 

Methane, ethane, and propane. 
The first three hydrocarbons in the 
paraffin series are obtained in large 


quantities by the fractionation of nat- 
ural gas and cracking still gas. Accord- 
ingly, methods for their synthesis are 
comparatively unimportant. The lab- 
oratory preparation of methane is 
usually either the hydrolysis of alumi- 
num carbide,** 
Al,C, + 12H,O »—> 

3CH, -| 4Al(OH), 
or the hydrolysis of the proper Grig- 
nard reagent,*® 
CH,MgX + H,O »—»> 
, CH, + MgX(OH) 

Ethane and propane are usually pre- 
pared either by the Grignard reaction, 
or by the action of a zinc-copper cou- 
ple on ethyl iodide and propyl iodide, 
respectively.’® 
Zn(Cu) + C,H,I or C,H,I »— 

Znl + C,H, or C,H, 
According to Whitmore,** the best 
method of preparing ethane is by the 
catalytic hydrogenation of ethylene 
prepared from ethanol. 

Higher paraffins. The most gener- 
ally preferred method for the prepara- 
tion of fairly large quantities of pure 
hydrocarbons above propane is the al- 
cohol-olefin-parafiin method. This 
method, or slight modifications of it, 
has been utilized in preparing 22 of 
the 28 paraffin hydrocarbons isolated 
by Rossini. It consists of three general 
steps: 

1. Preparation or purification of the 
proper alcohol. 

2. Dehydration of the alcohol to an 
olefin. 

3. Catalytic hydrogenation of the 
olefin to a paraffin. 

This method is usually chosen for 
several reasons, i.e., the alcohols may 
either be prepared in a pure form by 
well-known methods or may be ob- 
tained commercially and purified rather 
easily; the products of each step may 
be rigorously purified; the last two 
steps are simple and well worked out; 
conditions are such as to minimize re- 
arrangement or isomerization. 

A typical example of this type of re- 
action is the preparation of 2-methyl- 
hexane.’* 

(a) N-butyl magnesium bromide in 
anhydrous ether and acetone is pre- 
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SEAMLESS 


For greater 
strength. 


MACHINE 
TOOL BEVEL 


Best welding 
surface. Accurate 
bevel and land. 


TANGENTS 


Keep weld away 
from highest 
stress zone; sim- 
plify lining up. 


REINFORCED HERE 
More metal where the 
stress is higher. 


WIDEST RANGE 
of types; sizes; 
thicknesses. 


QUARTER-MARKED 
ENDS 


Easier, more accurate 
fabrication. 


HEN purchases are restricted to 

essential uses— uses, in other 
words, that contribute to winning a 
war that must be won — then, surely, 
is the time of times to know what 
you’re getting. 

So once more we show you here, in 
boiled down, quick-reading form, the 
facts about WeldELLS — the eight fea- 
tures of WeldELLS that contributes 


something to every pipe welding job — 


FULL WALL THICKNESS 


Never less than 
specification minimum. 


PERMANENT 


IDENTIFICATION 


You can't go 
wrong on size 
and weight. 





- feats of Weld ELLS 


mean more than 


ever now 


in ease of installation, in economy, in 
speed, in safety, in soundness, in the 
lasting satisfaction that goes with using 
the best. 

If your requirement is vital enough 
to rate a preference, it is vital enough 
to rate the finest — particularly when 
the finest costs no more. Busy though 
we are, we. want to sell you welding 
fittings at their best — and so do our 


distributors. 
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SPIN THE WHEELS OF INDUSTRY TOWARD 
THE VICTORY THAT IS OURS TOMORROW! 


There should be no doubt...no questioning ...the outcome 
of this war. America MUST win. She WILL win! 


Of great encouragement is the fact that America has put her 
shoulder to the wheel, her heart to the task, and now the wheels 
of industry spin faster, faster, and faster. 


We are proud to be among the hundreds of privately owned 
and operated Utility Electric Power Companies supplying 
power for defense industry. Of chief importance, of course, is 
that network of power flowing steadily to the petroleum industry. 


PETROLEUM ELECTRIC POWER ASSO 


By rigid conservation of critical materials and helpful coun- 
sel to consumers, we are able to meet the increased demand for 
electric power and at the same time maintain our same high stand- 
ard of service to you. 


Help us in every way you can to conserve electric power. 
Ask at your electric power company how 
to get the most service at the least cost 
for your power dollars. Let’s help the 
wheels of industry spin faster, faster, and 
faster! 
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pared from n-butyl bromide and mag- 
nesium. Decomposition of the Grig- 
nard is accomplished with water and 
ice yielding an ether layer that is 
washed, dried, and fractionated over 
sodium to produce 2-methyl-2-hex- 
anol (92 percent yield). 

(b) The alcohol is dehydrated by 
distillation in the presence of iodine, 
then washed, dried, and distilled over 
sodium to produce 2-methyl-hexene-2 
plus a small amount of 2-methyl-hex- 
ene-1 (olefin yield 95 percent). This 
method is applicable to higher tertiary 
alcohols only. 

(c) The olefins are hydrogenated 
by one pass over a nickel catalyst at 
150°C., and the product washed, dried, 
refluxed with sodium, and then dis- 
tilled. Yield of 2-methylhexane in this 
step is 82 percent. 

Listed below are the 22 paraffins re- 
ferred to above, the starting alcohol 
and intermediate olefin in each prepa- 
ration, and literature references giving 
each preparation in more detail. It 
should be noted that the methods of 
dehydration and hydrogenation vary 
from one case to another. 

2-methylpropane—Isobutyl alcohol 
to 2-methyl-propene-3 to paraffin’. 

n-butane—n-butanol to butenes to 
paraffin.® 

2-methylbutane—Isoamyl] alcohol to 
2-methyl-butene-1 to paraffin.*® 

n-pentane—n-amyl alcohol to amy- 
lene to paraffin.*® 

2, 3-dimethylbutane—Pinacol to 2, 
3-dimethyl-butadiene-1, 3 to paraf- 
fin."? 

2-methylpentane—2-methyl-pen- 
tanol-2 to 2-methyl-pentene-2 to pa- 
rafiin.” 

3-methylpentane—3-methyl-pen- 
tanol-3 to 3-methyl-pentene-3 to pa- 
raffin.”* 

n-hexane—Ethyl-n-propyl carbinol 
to hexenes to paraffin."! 

2, 2-dimethylpentane—2, 2-dime- 
thylpentanol-3 to acetate to 2, 2-dime- 
thylpentene-3 to paraffin.*® 

2-methylhexane—2-methyl-hexanol- 
2 to 2-methyl-hexene-2 to paraffin.’? 

3-methylhexane—3 -methyl-hexanol- 
3 to 3-methyl-hexene-3 to paraffin.*? 

n-heptane—Heptanol-4 to heptene- 
3 to paraffin.*” 

2-methylheptane—6-methylhepta- 
nol-2 to 6-methyl-2-iodoheptane to 
paraffin.® 

n-octane—Octanol-1 or octanal-2 to 
octenes to paraffin.*® 

2, 3-dimethylheptane—2, 3-dime- 
thyl-heptanol-3 to 2, 3-dimethyl-hep- 
tene-3 to paraffin.* 

2, 6-dimethylheptane—2, 6-dime- 
thyl-heptanol-4 to 2, 6-dimethyl-hep- 
tene-4 to paraffin.** 

4-methyloctane—4-methyl-octanol- 
4 to 4-methene-octane to paraffin.’° 
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2-methyloctane—2-methyl-octanol- 
2 to 2-methyl-octene-2 to paraffin.** 

4-methylnonane—4-methyl-nonanol- 
4 to 4-methyl-nonene-4 to paraffin.® 

2-methylnonane—2-methyl-nonanol- 
3 to 2-methyl-nonene-3 to paraffin.’. 

3-methylnonane—3 -methyl-nonanol- 
3 to 3-methyl-nonene-3 to paraffin.® 

n-nonane—nonanol-2 to nonenes to 
paraffin.*® 


The other three hydrocarbons may 
have been prepared by essentially the 
same method outlined above, but, if so, 
data are not readily available. 


3-methyloctane has been made by 
the Grignard synthesis, which is also 
applicable to many of the other hy- 
drocarbons listed. The process for 3- 
methyloctane is as follows:*’ 


The Grignard reagent is made by the 
action of 1-bromo-3-methyloctane on 
magnesium in anhydrous ether. This 
reagent is then hydrolyzed by water to 
yield 3-methyloctane. 


n-decane and n-dodecane, as well as 
all other normal hydrocarbons from 5 
to 12 carbons have been made by the 
Wurtz synethesis.‘° The reactants for 
n-decane were n-amylbromide and 
sodium. In general, the Wurtz reaction 
is not widely used, as yields are low and 
more drastic purification is necessary 
than with other methods. 


A variety of special methods are 
available to synthesize individual hy- 
drocarbons. Of these, probably the 
most important is the synthesis of n- 
heptane by the distillation of Jeffrey 
pine oil. 


Commercial Manufacture 
of Paraffins 


Only a few of the laboratory meth- 
ods listed above are applicable to large- 
scale manufacture from a technical 
standpoint, and even these may fail be- 
cause of economic considerations. The 
Grignard reaction, for example, is not 
adaptable because of inherent difficul- 
ties in handling large volumes of an- 
hydrous ether. The alcohol-olefin-par- 
affin method, on the other hand, offers 
no such difficulties, provided the alco- 
hol can be obtained from commercial 
sources. The dehydration and hydro- 
genation steps are practically always 
vapor-phase catalytic reactions of the 
types already employed on a large scale 
in the chemical industry. In certain 
cases, however, the starting alcohol 
may be obtained easily only through a 
Grignard reagent, and this step rele- 
gates the entire process to the labora- 
tory. Alternate methods of synthesis of 
the alcohol would have to be devised 
to make the process practicable. To 
date, such overall economic processes 
have not been found. One of the rea- 
sons for this status is the fact that we 
do not yet realize the possibilities of 
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the utilization of comparatively pure 
individual hydrocarbons. 

In the last few years greater empha- 
sis has been placed on the production 
of such materials, and as a conse- 
quence, refiners now produce in greater 
or lesser quantities the paraffins con- 
taining five or less carbon atoms, 
mixed hexanes, mixed heptanes, mixed 
octanes, and the well-known “neohex- 
ane” and “isooctane.” Most of these 
hydrocarbons are produced by careful 
fractionation of petroleum distillates 
or natural gasoline. Further progress 
may be expected as the result of the 
azeotropic distillation method devel- 
oped at the U. S. Bureau of Stand- 
ards.”® 

When only limited amounts of a 
particular hydrocarbon are present in 
a given stock, they may sometimes be 
produced by subjecting certain frac- 
tions to cracking, reforming, alkyla- 
tion, hydroforming, or similar reac- 
tions. Everyone is familiar with the 
alkylation process for making branched 
parafins because of the widespread 
manufacture of “isooctane” (2, 2, 4- 
trimethylpentane) and neohexane. The 
materials in themselves are two reasons 
why it may pay engineers to follow 
research work being done on other pure 
hydrocarbons, and to study the meth- 
ods by which they are synthesized in 
the laboratory. 


Naphthenic Hydrocarbons 


Twelve different naphthenic or ali- 
cyclic hydrocarbons have been isolated 
by Rossini and co-workers from the 
Mid-Continent petroleum previously 
mentioned. 

The most suitable method for the 
preparation of the majority of these 
hydrocarbons in pure form is the cat- 
alytic hydrogenation of the correspond- 
ing aromatic hydrocarbon. This is car- 
ried out at room temperatures and 
slightly elevated pressures using a plat- 
inum-oxide plus platinum black cat- 
alyst, or at higher temperatures and 
pressures using a nickel catalyst. 

Examples of these two methods for 
the hydrogenation of benzene to cyclo- 
hexane are as follows: 

1. 0.2 gm. platinum-oxide plus plat- 
inum black catalyst is kept in intimate 
contact with 15.6 gms. benzene in 50 
cc. glacial acetic acid for two hours 
at 25-30°C. and under a hydrogen 
pressure of 2-3 atmospheres to yield 
cyclohexane almost quantitatively.’ 


2. A nickel catalyst (10 percent 
nickel, 90 percent Kieselguhr) pre- 
pared from nickel sulphate is kept in 
intimate contact with benzene in a 
5-liter autoclave at 100-130°C. under 
a hydrogen pressure of 100 atmos- 
pheres until practically all benzene is 
converted to cyclohexane.*® 

(Continued on Page 102) 
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(Continued from Page 99) 

Various naphthenic hydrocarbons 
that have been prepared by catalytic 
hydrogenation are listed below together 
with the raw material and the catalyst 
used. 

Cyclopentane—From cyclopentadi- 
ene. Ni.** 

Methylcyclopentane—From cyclo- 
hexane at high temperatures. Ni.** 

Cyclohexane—From benzene. Ni.*° 
Pr.’ 

Methylcyclohexane—From toluene. 
Ni.*® Pr.! 

1, 2-dimethylcyclohexane—From 
o-xylene. Prt.** 

1, 3-dimethylcyclohexane—From 
m-xylene. Pt.*? 

Ethylcyclohexane—From ethylben- 
zene. Pt.’ 

1, 2, 4-trimethylcyclohexane—From 
pseudocumene (1, 2, 4-trimethylben- 
zene). Pr.*? 

The remaining four naphthenes have 
been prepared by the cycloalcohol-cy- 
clodlefin-cycloparaffin synthesis similar 
to the methods used for the production 
of paraffins from alcohols. These are: 

1, 1-dimethylcyclopentane—1, 1- 
dimethyl-3-cyclopentanol to 1, 1 di- 
methylcyclopentenes to cycloparaffin.’ 

1, 3-dimethylcyclopentane—1, 3- 
dimethylcyclopentanol to 1, 3-dime- 
thylcyclopentene to cycloparaffin.® 

1, 2-dimethylcyclopentane—1, 2- 
dimethylcyclopentanol to 1, 2-dime- 
thylcyclopentenes to cycloparaffin.*® 

1, 1-dimethycyclohexane—1, 1-di- 
methylcyclohexanol-3 to 1, 1-dime- 
thylcyclohexenes to cycloparaffin.’ 

1, 2 and 1, 3-dimethylcyclohexanes, 
and ethylcyclohexane have been pre- 
pared in like manner.*° 


Commercial Manufacture 
of Naphthenes 


The lower naphthene hydrocarbons 
listed (including the mono-substituted 
cyclanes) are already being produced 
commercially in varying amounts by 
the chemical industry. Within the last 
month one large chemical manufactur- 
er has offered for sale moderate quan- 
tities of methylcyclohexane. Indica- 
tions are that larger quantities could 
be manufactured if sufficient demand 
is forthcoming. 

The production of these materials by 
catalytic hydrogenation of aromatics 
is readily adaptable to large-scale man- 
ufacture if pure raw materials are used. 
For those naphthenes that cannot be 
manufactured in this manner the cyclo- 
alcohol-cycloélefin-cycloparaffin meth- 
od is available subject to the same lim- 
itations presented for the paraffins. 

The production of the multi-substi- 
tuted alicyclics may be possible indus- 
trially by isomerization of lower ali- 
cyclics and some aromatics by the 
action of aluminum chloride. For in- 
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stance, upon heating in the presence of 
AICl,, isopropylcyclohexane yields 
1, 3-dimethylcyclohexane,”* and bi- 
phenyl yields 73.5 percent benzene, 
18.5 percent methylcyclopentane, 4 
percent toluene, and 4 percent cyclo- 
hexane.*® In other cases, alkylation re- 
actions may yield like materials, e.g., 
ethylene and cyclohexane in the pres- 
ence of AICI, produces a mixture con- 
taining about one-fourth 1, 3-dime- 
thylcyclohexane.’® Many other exam- 
ples are presented in a recent mono- 
graph by Thomas.** The commercial 
success of such reactions will demand 
comparatively pure starting materials 
and careful fractionation of the result- 
ing mixture. Impure starting materials 
usually yield such a complex mixture 
that simple methods of separation can- 
not be used. 


Aromatic Hydrocarbons 


The 21 aromatic hydrocarbons iso- 
lated by Rossini may be prepared by a 
wider variety of reactions than either 
the paraffins or naphthenes. 


Benzene Hydrocarbons 


The first two hydrocarbons in this 
series, benzene and toluene are obtained 
in pure form and in large quantities as 
by-products in the coking of coal. 
Greater demand than can be satisfied 
from this source has resulted in their 
manufacture from n-hexane and 
n-heptane, respectively. The same 
methods are suitable for their labora- 
tory preparation.*® 

Probably the most widely used re- 
action for the synethesis of aromatic 
hydrocarbons is the Friedel and Crafts 
reaction by means of which an alkyl 
halide condenses with a benzene com- 
pound in the presence of AICI,. Other 
closely related reactions used for the 
preparation of alkyl benzenes are the 
reaction of benzene with alcohols, 
esters, ethers, olefins, and naphthenes in 
the presence of condensing agents such 
as BF,, H.F., and H,SO,. The choice 
of the particular combination to use in 
a given case is a difficult problem ex- 
cept in the light of experience. Both 
rearrangement and the point of entry 
of an alkyl group into the ring may 
vary with the conditions used. 


An excellent example of such vari- 
ation has been presented by Ipatieff, 
Pines, and Schmarling.*® They have 
shown that the condensation of n-pro- 
pyl alcohol with benzene in the pres- 
ence of sulphuric acid yields isopropyl- 
benzene, whereas the same reactants in 
the presence of AICI, yield n-propyl- 
benzene. A critical survey of these con- 
densation reactions, which presents 
many details and techniques, is avail- 
able in the recent monograph by 
Thomas on “Anhydrous Aluminum 
Chloride in Organic Chemistry.’’*® 





The specific methods listed below 
will be found satisfactory for the par- 
ticular hydrocarbons mentioned. 

Toluene—Benzene, CH,Cl, AlCl,.** 

Ethylbenzene—Benzene, ethylene, 
AICI,;?° benzene, ethyl acetate, AICI,.‘ 

m-xylene—Toluene, CH,Cl, AICI,.*4 

Isopropylbenzene (cumene) — Ben- 
zene, propylene, H2F.;*! benzene, 
n-propylalcohol, H.SO,."* 

1, 3, 5-trimethylbenzene (mesityl- 
ene) —Benzene, CH,OH, AICI,.?*»*4 

1, 2, 4-trimethylbenzene (pseudocu- 
mene) —Benzene, CH,Cl, AICl,.*4 

n-propylbenzene—Benzene, n-pro- 
pylformate, AICl,;* benzene, n-propyl 
alcohol, AICI,.'® 

m-ethyltoluene—Benzene, ethanol, 
AICI,.** 

p-ethyltoluene—Toluene, ethylidene 
chloride, AICl,.? 

The five other benzene hydrocarbons 
are more satisfactorily made by the 
types of reactions shown below. 

o-xylene—o-bromotoluene, methyl 
iodide, and sodium.** 

p-xylene—p-bromotoluene, methyl 
iodide, and sodium.** 

1, 2, 3-trimethylbenzene (hemimel- 
litine)—Benzyl chloride to o-methyl 
benzyl alcohol (70 percent yield) to 
o-methyl benzyl chloride (91 percent) 
to 2, 3-dimethyl benzyl alcohol (45 
percent) to hemimellitine (92 per- 
cent) .*° 

o-ethyltoluene—Clemmensen reduc- 
tion of o-methylacetophenone.** 

1, 2, 3, 4-tetramethylbenzene (preh- 
nitene)—Jacobsen reaction in which 
durene sulfonic acid or related com- 
pounds are treated with cold H2SO, 
and then hydrolyzed to give good yields 
of prehnitene.** ** 

Alternate methods for two of the 
hydrocarbons mentioned above are 
widely used, and are listed below. 

Mesitylene is commonly made by the 
condensation of acetone,'* and pseudo- 
cumene may be made in 40 percent 
yields by the Grignard reaction in 
which magnesium, bromo-m-xylene, 
and methyl iodide are reacted in the 
presence of anhydrous ether.”° 


Naphthalene Hydrocarbons 

1, 2, 3, 4-tetrahydronaphthalene 
(tetralin) Hydrogenation of napth- 
thalene over Raney nickel or copper- 
chromium oxide (nearly quantita- 
tive) .77 

Naphthalene—Available in large 
quantities from coal tar. 

6-methyltetralin—Tetralin, CH,Cl, 
AICl,.° 

5-methyltetralin—Grignard reaction 
between brominated tetralin, magne- 
sium, and methyl sulphate in anhy- 
drous ether results in a mixture of 5- 
and 6-methyltetralin.*° 

2-methylnaphthalene — 2-aldonaph- 
thalene is made by 4-step synthesis 

(Continued on Page 105) 
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from naphthalene and subjected to 

Clemmensen reduction. Overall yield 

from naphthalene—14 percent.” 
1-methylnaphthalene — 1-bromo- 

naphthalene, methyl iodide, and sodium 

(Wurtz-Fittig reaction) .** 


Aromatic Hydrocarbons 


For a number of years, aromatic hy- 
drocarbons with short side chains such 
as benzene, toluene, xylenes, naphtha- 
lene, and methylnaphthalenes have 
been produced as by-products of the 
coking of coal. With the exception of 
toluene, adequate quantities of these 
hydrocarbons are still produced in this 
manner. The manufacture of toluene 
by the cyclization of heptane has been 
described in various articles,’* and the 
same type of process is suitable for the 
manufacture of the other benzene hy- 
drocarbons on a commercial scale. 

The other type of process that might 
be suitable for commercial purposes is 
the condensation reaction using AICl,, 
H,SO,, BF,, and such materials as con- 
densation reagents. In such cases, how- 
ever, the separation of pure products 
would still present many technical dif- 
ficulties. 
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Maintaining Explosion-Proof Electrical Equipment 


by Phelan WicShane 


Westinghouse Electric and Manufacturing Company 


ANY instructions have been 

compiled on the proper mainte- 
nance for explosion-resisting apparatus 
in order to insure safe operating con- 
ditions. Fortunately, however, there 
are certain fundamental rules that 
cover the important instructions and 
at the same time can be easily under- 
stood and remembered. Equipment 
should be clean, parts kept tight that 
should be tight, and free moving parts 
kept free. 

Aside from keeping the equipment 
clean, the maintenance schedule to be 
followed in the case of explosion-resist- 
ing apparatus is exactly that which 
should be followed in connection with 
non-explosionproof apparatus. The mo- 


tors should be thoroughly blown out at 
regular intervals, the commutators 
kept in good condition, and the brushes 
free in the holders. 

The control apparatus should be 
kept clean by an occasional wiping of 
all insulated surfaces between live 
parts. The contactors and relays should 
be maintained in first-class condition. 

Although explosion-resisting appa- 
ratus is thoroughly enclosed, it cannot 
be hermetically sealed, and due to heat- 
ing and cooling, air is drawn in and 
expelled from the enclosure. The air 
entering the controllers despite any- 
thing that can be done carries with it 
coal and other dust. In many instances 
the dust is conducting, particularly 
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when moist, and for this reason all 
surfaces within the controllers across 
which electric leakage is likely to occur 
should be kept scrupulously clean. 

It is realized that it is inconvenient 
to open up controllers and motors to 
thoroughly clean the equipment, but 
it is very much less trouble to do this 
occasionally than it is to perform major 
repairs that will certainly follow neg- 
lect. 

Of interest to both the manufac- 
turers and to those making use of the 
equipment is a publication of the U. S. 
Bureau of Mines containing the re- 
quirements for explosion-resisting ap- 
paratus and indicating the proper 
maintenance practices. 
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Requirements. 


Here’s a typical low cost refinery building supplied 
from our stock of Standardized Sectional Steel Build- 
ings. Width 34’, Length 60’, Height 10’. 


when it comes to taking care of Refinery Housing 


















Any refinery housing requirement can be met, 
for style and size, with a Braden Standardized 
Sectional Steel Building. 


Eighteen years of experience in designing, 
fabricating and erecting ‘“"Weather-Proof” Sec- 
tional Steel Buildings for the refining industry, 
has established the reputation “It’s true econ- 
omy to buy Braden Buildings.” 


Braden’s Engineering Department will submit sketches, plans and 
estimates without cost. Write— 


BRADEN STEEL CORPORATION 


1007 EAST ADMIRAL BLVD. TULSA, OKLA. 
Gulf Coast Branch Office: 
R. W. (Beb) Rogers, 1314 Esperson Bldg., Houston. Tel. Charter 4-5913 
Representatives: 


E. L. Hagar, 1815 S. Baltimore Ave., Kansas City, Mo. Tel. Victor 2618 
H. E. Boggs, 1101-05 Grant St., Amarillo, Tex. Tel. 2-5262 








DEN STEEL 
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Reclaiming Used Refinery Equipment 


Bee 


Seale 


N building new refining capacity 
and enlarging present facilities 

needed to expand output of 100-octane 
aviation gasoline, motor fuel, residual 
fuel oil, and extreme-service lubes and 
greases required by the Nation’s armed 
forces and those industries fabricating 
essential war supply items, as well as 
to increase production of hydrocarbon; 
for synthetic rubber, the petroleum in- 
dustry is being given special ccnsidera- 
tion regarding steel and other critical 
metals and materials. Nevertheless, new 
equipment to replace obsolete units 
will undoubtedly become increasingly 
dificult to obtain. In additicn, from 
current indications, shortages of repair 
and replacement parts and supplies are 
becoming a problem that concerns 
practically all branches of the refining 
and producing industry. It means that 
ways must be found and measures 
taken to make refining equipment in 
current use last longer. 

It is for these reasons that recondi- 
tioning and salvaging of existing or 
discarded equipment today is a project 
to which all concerns in the petroleum 
industry are giving greatly increased 
attention. In more and more plants 
from the Atlantic Seaboard to the 
Pacific Coast, intensive reconditioning 
and reclamation programs are being in- 
troduced. Refinery personnel, especially 
maintenance men, machinists and pipe 
fitters, are becoming increasingly con- 
scious of the vital necessity for con- 
serving old, used machinery, equip- 
ment, and other materials either for 
possible re-use or for conversion into 
scrap that can be used for war manu- 
facturing purposes. 


This article therefore discusses, in a 
general way, certain types of reclama- 
tion and maintenance work and the use 
of improved cleaning techniques for 
handling related operations, all based 
on successful experience of a number 
of companies that have already estab- 
lished their maintenance and reclama- 
tion procedures on an efficient operat- 
ing basis. The actual economies effect- 
ed and other advantages gained, par- 
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ticularly in regard to maintenance of 
existing equipment, have contributed 
materially not only to reducing the 
need and frequency of parts replace- 
ment, but also in increasing the useful 
operating life of the equipment itself. 

In connection with the conservation 
of present equipment and reclamation 
of used units, it should be mentioned 
that the steady progress made during 
the last decade in “preventive main- 
tenance” and “saving by salvage” has 
been made possible to a great degree 
by the extensive chemical research and 
mechanical engineering work, both in 
the laboratory and in the field, con- 
ducted by manufacturers of commer- 
cial cleaning compounds and related 
supplies. 

Planned search for new or improved 
ways of doing old jobs better has 
brought about the development of spe- 
cialized materials and techniques that 
can be readily adapted to handling al- 
most every type of equipment main- 
tenance or reclamation work on a fast, 
effective, low-cost basis. 

To illustrate, consider briefly a few 
of the more important types of work 
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7x Some of the ways in which salvage programs and improved 
cleaning techniques can help the refiner make his equipment 
give longer service, increase operating efficiency, and reduce 
maintenance cost 


where reclamation or maintenance can 
effectively aid in making equipment 
last longer and function more efh- 
ciently—two objectives that war-time 
production schedules and the necessity 
for continuous refinery operation are 
making absolutely imperative. 


Salvaging Valves, Fittings, Etc. 


For salvage degreasing or cleaning 
of non-machinery items—piping, pipe 
hangers, fittings, gears, flange-type 
cennections, elbows, nipples, and simi- 
lar parts—a combination of several 
factors must often be considered be- 
fore determining the greater efficiency 
of one particular method or material 
over another. Among them are the 
type and amount of deposits to be re- 
moved, equipment needed, and heating 
facilities available. 

When special conditions make one 
factor more important than others, it 
usually proves profitable before the 
actual work of salvage is begun to 
solicit the ideas and suggestions of a 
cleaning materials manufacturer who 
is thoroughly experienced and conver- 
sant with this type of work. Any oil 
refinery or natural gasoline plant con- 
templating doing this work will thus 
have direct, first-hand assurance from 
the outset that the work is put on a 
practical basis in accordance with 
soundly engineered cleaning principles. 


Tank-Cleaning of Small Parts 


For average requirements, tank de- 
greasing or cleaning is usually the 
simplest and most feasible method of 
handling small parts. Equipment re- 
quired consists of a tank of sufficient 
size and capacity to hold the largest 
parts to be cleaned, and which is 
equipped with steam coils or other suit- 
able heating medium to supply the 
necessary heat; a chain hoist to facili- 
tate handling of parts or works, and 
means for agitating the cleaning solu- 
tion. 

The tank is charged with a solution 
of a suitable heavy-duty alkaline de- 
greasing or cleaning material designed 
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to remove carbonized oil, encrusted 
grease, sludge, and muck deposits. 
With the choice of the correct material 
comes the question of the concentra- 
tion at which it should be employed 
to obtain the quickest and most eco- 
nomical results. 

Within a given range, most degreas- 
ing work is accelerated by the use of 
higher concentrations of material al- 
though occasionally, paradoxical 
though it may seem, weaker solutions 
may be more effective than stronger 
ones, when maintained at correct oper- 
ating temperatures. For average salvage 
work, concentration generally ranges 
from 4 to 8 oz. per gal. of water. After 
the solution is brought to a tempera- 
ture varying from 180° to 212°F., 
parts are immersed in the tank for 
varying periods of time, this depending 
upon the amount and type of deposits 
to be removed and the speed of clean- 
ing desired. Heavy accumulations are 
either completely removed or are so 
thoroughly softened and loosened that 
they can be easily “knocked off” with 
a pressure-hose rinse. Parts or work are 
then ready for inspection and any 
necessary repairs, or for immediate re- 
painting and restocking for further 
use. 


Cleaning Tank Installation 


There are several important points to 
bear in mind when planning a tank in- 
stallation for handling work with hot 
degreasing solutions. Certain funda- 
mental mechanical features should be 
incorporated in most installations if 





Photo shows valve used in acid sludge 
service. Right half has been cleaned 
indicating effectiveness of cleaning 
operation in salvage work 





maximum results are to be obtained at 
minimum cost. 

The first consideration, of course, is 
the tank itself. Obviously, it should be 
preferably of welded steel construction 
and of a size to take a sufficient vol- 
ume of work to permit thorough de- 
greasing in the time that can be given 
to the operation. 

Next comes heating. Steam is usual- 
ly readily available, and because of this 
and its adaptability to the work, it has 
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Here is simple degreasing and cleaning tank installation that meets requirements 

of one company in preparing dismantled equipment for repair and recondi- 

tioning. Chain hoist facilitates handling of large parts, and reinforced wire 
basket shown in left foreground provides easy handling of small parts 





become the most common medium for 
heating degreasing tanks. 

To prevent waste of the muck-re- 
moving solution through condensation 
and dilution, closed steam coils should 
be used. Equally important from the 
standpoint of results and economy, is 
the desirability of placing the coils along 
that side of the tank in which the 
work is immersed and withdrawn. The 
reason for this is that if the steam coils 
are placed on the bottom of the tank, 
they will become covered with heavy 
muck deposits that impair heating 
efficiency. In this position coils are also 
susceptible to damage if heavy work is 
dropped upon them. 


Thermosyphon Cleaning 
Action 


A third important factor in making 
a suitable degreasing tank installation 
is that of agitation. It has been found 
that any device that increases the 
“roll” or agitation of the solution will 
either speed-up or improve the deter- 
gent action of the material used. Air is 
objectionable because it causes foam- 
ing and also cools the solution. Many 
plants have discovered that excellent 
agitation may be obtained by the use 
of a simple device known as an “‘agita- 
tion shield.” Consisting of an iron 
plate suspended over the heating coils, 
its purpose is to establish a thermosy- 
phon action. 


The shield has a water-tight joint at 
the top and extends to within 6 in. of 
the bottom of the tank. Perforated 
holes in the shield permit the emission 
of the solution. When the steam is 
turned on, cool solution enters the 
space between the shield and the tank 
side, at the bottom. It is then heated 
by the coils and, as it becomes hotter, 
it rises with sufficient “lift” to cause it 
to be discharged through the perfora- 
tion in the shield and set up a violent 
agitation. 

The continuous action or mechani- 
cal effect of this roll or agitation of 
the solution is an effective aid to efhi- 
cient grease and oil removal, and for 
this reason the installation of a shield 
is most advisable whenever there is am- 
ple clearance between the work baskets 
and the tank sides. 


With suitable heating coils in the 
tank, provision should also be made for 
maintaining the degreasing solution at 
its most efficient operating tempera- 
ture. To control this, a proper ther- 
mometer or heat-recording device is 
recommended. It should be placed on 
the coolest side of the tank and should 
record the temperature about two- 
thirds of the way below the top of the 
solution. A dial thermometer, which 
may be read at a short distance, should 
be installed, as it enables the tank oper- 
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ator to maintain correct temperatures 
of solutions at all times. 

There are, of course, various other 
factors to be considered in making a 
tank installation but which, due to 
lack of space, cannot be discussed fully 
here. But the main points covered 
should serve as a helpful guide to any 
concern now planning a new tank in- 
stallation or one that desires to im- 
prove the efficiency and economy of its 
existing tank equipment. 


Steam-Detergent Method 


Although immersion of the work in 
a tank is one of the most widely used 
methods of degreasing parts before re- 
pair, reconditioning, or repainting, fre- 
quently it is not suitable for large, 
heavy equipment such as trucks, trac- 
tors, engines, and pumps. There is, 
however, an alternate method for 
effectively handling this work that 
provides results equal in every respect 
to tank-cleaning. That method is 
steam-detergent degreasing, or the pro- 
jection of a high-velocity spray of 
steam and a suitable grease-removing 
solution through a steam gun of the 
proper type and design, bringing to the 
surfaces to be cleaned the triple, scien- 
tifically balanced combination of heat, 
mechanical force correctly applied, and 
effective detergent action to loosen 
and remove even heavy, caked-on oil, 
grease, and dirt deposits. 

The use of steam-detergent cleaning 
in connection with regular equipment 
maintenance or periodical repair and 
overhaul work is not an entirely new 
practice to the petroleum industry. 
Throughout the last 10 or 15 years, 
steam-detergent cleaning has steadily 
progressed for a number of reasons. 
First, it is a natural time and effort- 
saver because it eliminates tedious, 
time-consuming scraping, and costly 
hand-scrubbing methods. Second, by 
enabling equipment of almost any size 
and shape to be degreased quickly and 
inexpensively, this method provides for 
more effective results on an almost 
endless variety of work than are practi- 
cable in any other way. Also, by dis- 
placing the use of flammable solvents 
formerly employed in many instances 
to soften oil and grease accumulations 
before manual scraping and scrubbing 
operations, it assures greater safety to 
plant, personnel, and equipment. 


From the standpoint of results, there 
are practically no limitations on steam- 
detergent cleaning and although wide- 
ly and successfully used at the present 
time, the method has not previously 
enjoyed the most extensive use possi- 
ble due largely to the initial high cost 
of installing the method and lack of 
portability of the equipment previously 
required with it. Until recently, it was 
necessary to have not only a steam sup- 





Another typical tank installation for salvaging chains, sprockets, gears, pipe 

fittings, connections, and similar equipment. A short soak in a steam-heated 

tank charged with proper alkaline degreasing solution, followed by a pressure- 
rinse, removes deposits and leaves parts in clean, muck-free condition 





ply of 30-lb. pressure or more, but also 
auxiliary apparatus such as pumps, 
motors, injectors, or a pressure solution 
supply tank to lift the cleaning solu- 
tion to the level at which the work 
was being done. Any of these meant 
added installation expense. 

Another common practice was to 
utilize a gravity flow from an over- 
head tank placing a 50-gal. solution 
drum on a platform at a point higher 
than any of the surfaces to be reached 
by the steam gun. The main disadvan- 
tage of this particular system is that 
it is not portable, so that work has to 
be brought to it. In this case, too, cost 
of installation frequently is compara- 
tively high. 


Simplified Equipment 


Through certain innovations and im- 
provements made during the last few 
years in the design and operating effec- 
tiveness of the equipment required for 
the steam-detergent method of clean- 
ing, the cost and portability problems 
previously experienced have been suc- 
cessfully solved. 

One advancement of major import- 
ance in this direction has been the recent 
development of a highly improved type 
of steam-detergent gun (patent ap- 
plied for) that now enables practically 
any plant to make a simple yet effec- 
tive installation at a fraction of the 
cost usually required heretofore. 

Beyond its light weight and ease of 
use, the basic improvement provided 
by this new type of steam-detergent 
gun is its unusual, exclusive, “solution- 
lifting” feature that accounts for its 
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ability to lift automatically the clean- 
ing solution from a metal drum or 
container resting on the ground or 
other conveniently low level to a work- 
ing height of 12 ft. without the aid of 
the accessory apparatus previously re- 
quired for steam-detergent cleaning. 
All that is necessary to operate such 
a unit is a steam supply of 30-lb. pres- 
sure or more, hoses for steam and 
cleaning solution, and a metal drum or 
tank that, if mounted on a truck or 
cart, may be readily moved about the 
plant direct to the work itself. No 
motors, pumps, etc., are required. 
Thus, the equipment may be used 
wherever a steam line is within reach 
of a steam outlet. In many oil refiner- 
ies and natural gasoline plants, ade- 
quate steam pressure is readily available 
so that the cost of this simple but 
highly effective steam-detergent unit 
amounts to a very nominal figure com- 
pared with the saving in time, money, 
and manual effort resulting from use 
in connection with equipment mainte- 
nance, repair, and overhaul work. 


Heat Exchange Equipment 


The need of cleaning pre-heaters, 
steam generators, condensers, coolers, 
interchangers, reboilers, dephlegmators, 
and other types of heat exchangers at 
regular intervals to maintain thermal 
capacity and heat transfer efficiency 
at the high point that economical re- 
finery operation requires, has long been 
recognized. But because it has been 
found time and again that certain 
cleaning procedures have a definite re- 

(Continued on Page 112) 
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a the will to win. 


They are working as an army, the men of Clark Bros.—as well 
organized, self-sacrificing and determined an army as has ever 
engaged in war ... They know the critical importance of their 
product — the vital part that Clark Compressors play in speeding 
the production of high-octane gasoline; in manufacture of synthetic 
ammonia gas, hydrogen and nitrogen used in the making of 
explosives; in serving as “boosters” on natural gas transmission 
lines serving war production plants... Because they want peace, 
they are working 24 hours a day to provide the implements of 
war... This message is our tribute to their loyalty! 




















By combining the powerful physical action of steam with the effective detergent 

properties of a suitable cleaning material, steam-detergent method provides a 

fast, easy method of cleaning large equipment such as pump and engine parts, 
tractors, trucks, etc. 
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lationship to tube failures and the 
necessity and frequency of replace- 
ment, maintenance of heat exchangers 
is a subject without which no review 
of ways to obtain longer service from 
equipment would be complete. 

So it is from these standpoints pri- 
marily that the various methods and 
materials generally employed for re- 
moving both oil residues and lime-scale 
deposits will be briefly outlined. 


impracticable Methods 


One of the most common methods 
of removing carbonized oil and sludge 
deposits from shell-and-tube type heat 
exchangers has been that of drilling or 
rodding-out the tubes by mechanical 
means. As many refinery maintenance 
men know, this is a tedious manual 
operation that usually requires dis- 
mantling of units. Moreover, it is often 
far from being the most practicable 
procedure for solving the problem. 
With modern heat exchanger design in- 
volving the use of numerous small 
tubes, which are mainly %% in., 9/4 in., 
and 1 in. O. D. and of various lengths 
to meet specific operating conditions, 
the walls of these tubes are usually thin. 
Thus, when tubes are cleaned mechan- 
ically, there is danger of damaging 
them. This is due to the fact that the 
residue to be removed frequently set- 
tles in the bottom of the tube and may 
offer more resistance to the rodding 
tool than the top, so that the tool is 
projected against either side of the 
tube, cutting or abrading portions of 
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it and reducing wall thickness, which 
in turn may lead to failure. 

Another technique employed, par- 
ticularly for removing soft and loose 
deposits such as certain types of sludges 
and the softer type oil residues, is that 
of blowing steam or hot water through 
the exchanger. Still another practice, 
which has become more common in re- 
cent years, is the forcing of plastic 
plugs through the tubes either by 
means of steam pressure, water pres- 
sure, or compressed air. This, too, ex- 
perience has shown, is usually suitable 
only in those cases where soft sludge- 
like deposits are encountered. 


Circulation Method 


Because of these and other disadvan- 
tages, considerable research has been 
devoted to the problem of removing 
carbonized oil and sludge deposits from 
heat exchange equipment by chemical 
compounds that could be more easily 
and effectively utilized and applied 
than mechanical methods. As a result, 
the last decade has witnessed the devel- 
opment of various specialized alkaline 
and solvent type cleaning materials 
having the ability to loosen and re- 
move heavy accumulations of insulat- 
ing foreign deposits from the oil side 
of heat exchanger tubes without ad- 
versely affecting equipment. 

Of equal importance is the addi- 
tional fact that the need and demand 
for a practical yet relatively simple and 
economical procedure to apply solu- 
tions of these cleaning compounds also 
have been met satisfactoriy. Known as 





the “circulation method”, it is exactly 
what the name implies: a method 
whereby the sludge-removing solution 
is circulated through the oil side of 
fouled units for a certain period of 
time, followed by thoroughly flushing- 
out the system with water. The time 
required to do the job, obviously, is 
largely governed by the fouled condi- 
tion of the unit and the interval that 
has elapsed since the unit was previous- 
ly treated. Size of the unit is another 
factor. 

The equipment required for using 
this successful and improved method 
consists essentially of a large and ade- 
quate pump, an open solution tank for 
mixing the cleaning material, piping 
connections and valves, a steam con- 
nection for heating the solution, and 
steam or air connections to agitate the 
cleaning solution at intervals as it 
flows through the heat exchange unit. 

In dislodging and removing heavy 
deposits, this circulating method pro- 
vides many worthwhile features from 
the standpoints of efficiency and time- 
saving. The first is the principle of 
“reverse flow”. It has been found in 
many cases that faster and more effec- 
tive cleaning results may be obtained 
when the directional flow of the solu- 
tion is changed during the cleaning 
operation. For example, there are cases 
where reversing the flow of direction 
every 30 minutes over an eight-hour 
period has removed deposits that stub- 
bornly resisted a much longer flow in 
one direction only. For this reason it 
generally proves economical to add the 
fittings and valves needed to effect re- 
versal of flow. 


Providing connections for steam or 
air injection also has frequently proved 
a great aid in disintegrating and re- 
moving deposits that resist other treat- 
ment. Finally, the use of a settling 
drum before the cleaning solution re- 
turns to the tank is also an element to 
be considered, for if the deposits are 
of such a nature that a considerable 
amount of insoluble matter is carried 
in the cleaning solution, it is preferable 
to trap the insoluble carbon particles 
and sludge in a settling drum rather 
than allow them to be picked-up by 
the pump and re-circulated into the 
heat exchangers. 


Advantages 


Wherever applicable, this method 
provides several distinct advantages 
when compared to mechanical clean- 
ing. Either one side or both sides of the 
tube bundle are cleaned simultaneously 
by this method. On the other hand, 
mechanical methods are not readily 
adaptable for removing encrusted de- 
posits on exterior surfaces of tubes. 
Obviously, there is far less manual 
effort involved in hooking up the 
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N equipment for handling dilute sulfuric acid, tests 

under operating conditions indicated that 18-8 Stain- 
less Steel containing molybdenum would give satisfac- 
tory service life under the highly corrosive conditions. 
The corrosion resistance and high strength of this mate- 
rial permitted engineers to use a new and more efficient 
design. When plant operations began, it was found that 
even this highly-resistant steel was being corroded in a 
few spots. Electro Metallurgical Company engineers 
were asked to solve the problem. 

Inspection showed that due to increased temperature 
of certain parts of the equipment above the liquid level 
the dilute acid was being concentrated. This concen- 
trated acid combined with higher temperatures pro- 
duced the corrosion. The solution to the problem was a 
water spray on the affected areas to prevent tempera- 
ture rise and subsequent acid concentration. 

In stainless steel equipment handling dilute acids or 
acidic vapors, it is important that acids are not allowed 
to concentrate where they may cause corrosion. Periodic 
inspection of your stainless steel equipment, especially 
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STAINLESS STEEL 


a Cold Shower 





stacks and flues, will show whether you have such a 
corrosion problem in your plant. 

Although we do not make steel, we have for more 
than 35 years produced “Electromet” ferro-alloys used 
in the making of steel. With the knowledge accumulated 
from this experience we are in a position to give impar- 
tial advice on the selection and use of stainless steels. If 
you have a specific problem in the use, maintenance, or 
fabrication of stainless steel, consult us. 


ELECTRO METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street [I] New York, N. Y. 


In Canada: Electro Metallurgical Company of 
Canada, Limited, Welland, Ontario 
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Refining 
pump tank and piping connections 
than is required in removing the head 
of the exchanger, erecting a scaffold 
for cleaning, or employing other means 
of conveying the bundle from the 
shell, particularly on large units. 

This modern chemical cleaning 
method is also superior from three 
other important standpoints. First, cir- 
culation of the cleaning solution does 
not damage the equipment. Second, 
down-time for cleaning is considerably 
shorter so that units are returned to 
service in less time than otherwise 
would be possible. In fact, much of the 
work required may be done before the 
shut-down actually begins. With the 
circulation method heat exchangers 
need be opened only for periodical in- 
spection or in case of some mechanical 
failure that may require replacement 
of parts. Even these stoppages may be 
substantially reduced, however, by 
adopting and following a regular sched- 
ule of cleaning frequent enough to 
prevent the equipment from becoming 
badly fouled. When such a plan is fol- 
lowed, interruption to service is kept 
at a minimum and equipment is main- 
tained in better operating condition. 
Third, as the circulating method elimi- 
nates the need of dismantling units and 
avoids the time and manual effort me- 
chanical cleaning generally entails, it 
is more economical. 


rrr rrr rrr OOOO OOOO COO Sr -_ 


4053 - RAMS PER 10-56 SQN 
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This graph illustrates the negligible 
loss of metal resulting from use of spe- 
cially developed, inhibited acidic ma- 
terials on iron and steel in lime-scale 
removal, as compared with loss that 
occurs when raw acid solutions of va- 
rious concentrations are used 





Lime-Scale Removal 

Until a comparatively short time 
ago, the removal of lime-scale deposits 
from various types of heat exchange 
units in general has been a difficult 
job. Here again the practice of drilling 
or rodding-out tubes has been quite 
common. But because of the time and 
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Bank of heat exchangers being cleaned by circulation method, which by elimi- 

nating need for dismantling, keeps shut-down time at minimum so that units 

can be put back into service quickly. Cylindrical tank containing hot cleaning 

solution is in foreground. Pump for circulating solution through tubes appears 
in lower right-hand corner 
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cost factors, as well as the possibility 
of damaging tubes involved with this 
method, muriatic acid solutions have 
been frequently utilized as an alternate 
means of de-scaling. This practice is 
not always satisfactory, because expe- 
rience indicates that whereas muriatic 
acid removes lime-scale deposits, it also 
readily attacks or “eats” into surfaces 
of certain metals. If used repeatedly, 
muriatic acid reduces tube wall sur- 
faces to a point where they may be 
easily punctured unless extreme care 
and control are constantly exercised in 
applying such de-scaling solutions. 

Because of the uncertainty of uni- 
form results and handling hazards in- 
volved, the use of raw commercial 
acids for this work is diminishing. 
These factors also account for the spe- 
cialized research that has been done 
during the last few years resulting in 
the development of inhibited acidic 
materials that, due to their effective 
yet controlled uniform de-scaling ac- 
tion, provide new standards of safety 
and uniformity in results on a wide 
range of lime-scale removal work. They 
not only do a better job than is pos- 
sible with raw commercial acids, but 
in addition do not appreciably attack 
underlying base metal surfaces of heat 
exchanger tubes. 

The newer, safer acidic materials 
developed for this work may be ap- 
plied in either of two ways. After the 
proper solution has been prepared, it is 
introduced into units. Then it is per- 
mitted to “soak” or is circulated 
through the system, depending upon 
the particular type of equipment being 
treated, the character and extent of 
the lime-scale deposits present, and 
other operating conditions. Simple 
measures are taken for proper venting 
of equipment to take care of gases gen- 
erated in the de-scaling operation. 
After a specified period of time during 
which the de-scaling solution has per- 
formed its work, which is determined 
by inspection at intervals and titrating 
of solution, the unit is drained, neu- 
tralized, and thoroughly rinsed. 

Cleaning enters into so many differ- 
ent types of salvage and maintenance 
work common to oil refineries and nat- 
ural gasoline plants that it is impos- 
sible to include all these various oper- 
ations here. Nevertheless, the types of 
work cited are common to many plants 
and give.an indication of what modern 
materials and methods, backed by com- 
petent laboratory and field engineering 
service, are doing to help the refining 
branch of the petroleum industry eco- 
nomically solve its equipment reclama- 
tion and maintenance problems and 
thereby make essential equipment units, 
parts, and supplies give much longer 
service. 
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Crowding the turns 
can mean trouble 


in piping, too! 
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WHEN THE “PRESSURE’S ON” TUBE-TURN 
FITTINGS WILL GIVE FULL PROTECTION 














| When they're riding hell-bent for leather .. . 


| | OOK OUT! Rounding the turn into the stretch is the place where 
“4 horse races can be won or lost. A horse gets “pocketed.” A rider is 

J jostled. Because there’s added danger at the turns, anything can happen! 

TURNS are crucial danger spots in piping systems, too! That’s why 

| Welding with Tube-Turn fittings is sounder practice wherever pressure and 
strain are liable to cause leaks, breaks, or pipe connection failures of any 
kind. There is a Tube-Turn fitting to protect and strengthen every piping 

| tun—all types, sizes and weights—returns, elbows, tees, reducers, laterals, 
nipples, caps, saddles, and flanges. 


Write for helpful engineering data book and catalog. 


TUBE-TURNS, Inc., Louisville, Ky. Branch offices: New York, Chicago, Philadelphia, Pittsburgh, Cleveland, 
Tulsa. Houston, Los Angeles. Distributors in all principal cities. 











TU In this compact, streamlined assembly, welded 
E-TURN pipe lines and Tube-Turn fittings (indicated by 
'RA0E MARA a y check marks) will harness wild, live steam in one 

: of America’s large industrial plants. A failure at 
any point here would mean more than stopped 
production and lost man hours. It could mean 
terrific damage, perhaps loss of life. But Tube- 
Turn welding fittings give added protection 
where it’s needed—at the turns! 
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Butane as a Source of Motor 


Fuel Volatility 


x Increased demand for butane in the manufacture of 100- 
octane gasoline and synthetic rubber presents problem of 
providing another source of motor fuel volatility—Propane 
may be the answer 


A PETROLEUM 
#25 ENGINEER 


Senliee 


by ames W Vsiden, Vice-President, 
and 


>] 
Justus OK ill, Refining Department, Skelly Oil Company 


UTANE, long a main source of 

motor fuel volatility, is a petro- 
leum product for which the most dras- 
tic changes in utilization are in pros- 
pect. Demand for this product was 
undergoing marked change even 
before the impetus of its greatly ex- 
panded demand as raw material for 
100-octane gasoline production and 
synthetic rubber manufacture. The 
time has passed when refiners, after in- 
cluding all the butane in motor fuels 
permissible under existing specifications, 
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diverted a substantial amount to resi- 
due gas for refinery fuel, especially in 
the summer months. Polymerization 
units, both catalytic and thermal, were 
developed to convert butane fractions 
into heavier products, polymers, which 
retained the high octane values of bu- 
tanes, but had a vapor pressure and a 
boiling range within that of gasoline. 
By these processes, butanes, which as 
fuel had very little value, were con- 
verted into gasoline fractions of much 
more than average motor fuel value 
because of their ability to save lead in 
motor fuel blends. A large number of 
polymerization units are now in use, 
censuming considerable volumes of bu- 
tane that formerly were largely used 
as fuel. 

Increased use of butane and butane- 
propane mixtures for industrial and res- 
idential fuels in localities not served by 
natural gas systems has accounted for 
additional profitable butane utilization 
in recent times. Another expanding 
market is found in use of butane alone 
as a motor fuel, made possible by in- 
stalling fuel and carburetion systems 
especially designed for this high-octane, 
high-vapor-pressure petroleum frac- 
tion. 


Use in Motor Fuel Blends 


The abovementioned uses for butane 
are not nearly so important as is its 
use in motor fuel blends. Refiners have 
also increased this use by more nearly 
complete depropanization of motor 
fuels through improved fractionation. 
For example, reduction of propane con- 
tent of motor fuel by 0.5 percent has 
permitted inclusion of an additional 
1.5 to 2.0 percent of butane to give 
the same finished vapor pressure. 

There is another side to the story, 
however. All the time that the refin- 
ers have been exercising their inge- 
nuity to create outlets for butane that 
are more profitable than use in the re- 


finery fuel system each summer, they 
have been increasing their own depend- 
ence upon butane. This fact is being 
painfully brought home as the demand 
for all butane fractions for manufac- 
ture of both aviation fuel and syn- 
thetic rubber continues to increase at 
a drastic pace. Just what will be the 
total demand for butanes by these two 
war industries cannot be stated, but 
Nelson* estimates that combined re- 
quirements may be very nearly the to- 
tal butanes available—129,000 B.P.D. 
—in producing 130,000 to 150,000 
B.P.D. of 100-octane aviation fuel and 
400,000 tons per year of synthetic 
rubber. As definitely greater produc- 
tion of both these commodities is be- 


*Oil and Gas Journal, January 22, 1942. 
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We’re counting on them... 
and they’re counting on us! 


WERE counting on our armed forces to win the greatest 


war in history. 


They’re counting on us for the ample supplies needed 


for modern mechanized warfare. 


The production lines in America’s factories are turning 
out the world’s finest mechanized equipment. Refineries 
throughout America, using the Furfural Refining and 
Solvent Dewaxing Processes, are turning out the world’s 
finest oils to lubricate this equipment and keep it rolling 
to victory. 


TEXACO DEVELOPMENT CORPORATION 
A Subsidiary of The Texas Company 
26 Journal Square . Jersey City, N. J. 
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ing seriously contemplated, it is obvious 
that substantial diversion of butanes 
for all current uses is possible, and 
even probable. 


Availability of Butane 


It should be remembered that much 
of our total production of butanes, and 
good octane straight-run naphtha as 
well, which theoretically could be raw 
material for aviation fuel production, 
are actually not available for practical 
reasons. Alkylation and isomerization 
processes require very high investments, 
and installation of small units are not 
at present economically feasible becaus: 
small capacity units require volume 
production. The critical needs for steel 
in all industries will tend to restrict 
the construction of units for the 
manufacture of aviation gasoline to 
areas in which raw materials are avail- 
able in large quantities, so that the 
most economic use possible may be 
made of steel supplies allocated to such 
construction. 

The factor of size-limitation should 
have the effect of keeping for present 
markets much of the butanes now 
produced by refineries and natural gas- 
oline plants with small outputs. Some 
of these may be able to transport raw 
materials to large centrally situated 
plants, but most of them will probably 
use their butane to supply markets for- 
merly served by sources that are being 
diverted to 100-octane fuel produc- 
tion. 

In other words, the refiner who has 
only recently developed sufficient out- 
lets largely to obviate the wasteful 
practice of burning his butane as re- 
finery fuel may now find himself with- 
out the butanes to satisfy the market 
demands he has so painstakingly cre- 
ated. Preliminary investigation in our 
own refining operations indicates that 
we should be quite short on butanes if 


we should be required to manufacture: 


aviation fuel; especially would we be 
short of regular motor fuel blends. The 
butenes—the butane fraction that can 
be catalytically polymerized—will be 
needed for alkylation production. Iso- 
butanes are also needed for alkylation, 
and because of limited quantities of 
this fraction, much of it must come 
from isomerization of normal butane. 

The result of this withdrawal of bu- 
tanes from peace time markets to war 
industry is serious in each marketing 
field affected. In the heating field, con- 
version of butane systems to use of 
propane is hampered by the inability 
of most butane equipment to stand the 
higher pressure propane would require; 
and steel for new tanks of higher pres- 
sure and appurtenances capable of 
handling propane will possibly not be 
available. Loss of butanes from poly- 
merization charge stocks to alkylation 
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plants raises the question of how motor 
fuel anti-knock quality is to be ob- 
tained—this to an industry that for 
several months has been confronted 
with the problem of tetraethyl lead 
curtailment. Even the lower octane 
ratings made necessary by restricted 
lead supply may be too high for re- 
finers to attain if polymer gasoline !s 
lost to them because of butene require- 
ments of alkylation. 

Restricted butane supply for use as 
motor fuel “straight” would create pe- 
culiar difficulties. Most users of com- 
mercial butane as motor fuel are fleet 
truckers, having units equipped with 
the special fuel systems required for 
this high vapor pressure, good anti- 
knock fuel. Wholesale conversion of 
these units to burn conventional motor 
fuel would likely require both parts 
and mechanic man-hours that are 
needed elsewhere. As a practical mat- 
ter any butane supply restriction that 
would handicap transportation facili- 
ties will probably be avoided at this 
time. 


Motor Fuel Volatility 


Although restriction of butane sup- 
ply to any of the abovementioned out- 
lets would present serious difficulty, the 
most difficult problem that a shortage 
could cause is probably that of motor 
fuel volatility. Removal of all butanes 
from motor fuel would lower the vapor 
pressure by approximately 4 lIb., as- 
suming the average butane content of 
motor fuel to be 6 percent. A decrease 
in finished vapor pressure of 4 lb. would 
result in a decidedly unsatisfactory mo- 
tor fuel from the volatility angle. 
Complete removal of butane would 
also most certainly lower the anti- 
knock value to a critical point. The 
seriousness of the effect of complete 
butane deletion from motor fuels would 
vary in degree with different fuels and 
with seasons, but in all cases would be 
great. 

Refiners can be reasonably certain 
that the aviation gasoline and synthetic 
rubber programs will not absorb all bu- 
tanes, but these programs will require 
a very considerable part thereof. With 
this certainty in mind, a most pressing 
question regarding motor fuel volatility 
must be considered: What shall we 
substitute for butane, and where shall 
we find this substitute? 

A principal volatility source in the 
past has been natural gasoline. In the 
volatility shortage we are now antic- 
ipating, natural gasoline is more likely 
to present added problems than it is to 
offer a satisfactory solution. Improved 
fractionation of natural gasolines is al- 
ready being practiced to procure iso- 
pentane and isobutane for use as blend- 
ing agents and raw material for proc- 
essing, respectively, in making aviation 


fuel. Supplies of natural gasoline for 
use in increasing motor fuel volatility 
will be reduced by the removal of these 
fractions. Moreover, such natural gaso- 
line as will remain to motor fuel will 
be markedly lower in anti-knock value, 
and hence will likely complicate fur- 
ther the tetraethyl lead problem. 

Mid-Continent refiners who have in 
the past drawn on natural gasoline 
from the Texas Panhandle area for 
their motor fuel volatility may quite 
conceivably see supplies from that area 
curtailed for an additional reason. 
Much of this natural gasoline is pro- 
duced from sour gas reservoirs, with 
the natural gas finding a market in the 
carbon black industry. Carbon black is 
largely—90 percent—consumed in the 
manufacture of tires, and we may reas- 
onably expect a considerable lag in tire 
production between the time of almost 
complete cessation of raw rubber im- 
ports and the time a full-scale produc- 
tion of synthetic rubber is achieved. 
Carbon black production almost cer- 
tainly will be sharply curtailed during 
this tire-production lag, and with this 
curtailment the market for sour nat- 
ural gas will disappear and production 
of natural gasoline from the sour gas 
reservoirs will cease. 

It is probable, therefore, that refin- 
ers will not be able to replace butanes 
diverted to war industries with natural 
gasoline for motor fuel volatility, be- 
cause the supply of natural gasoline 
itself may logically be expected to de- 
crease, both by diversion of isobutane 
and isopentane to aviation fuel and by 
stoppage of production from sour gas 
wells. 


Other Volatility Sources 


The refiner then must look to other 
sources for volatility. Substitution of 
propane for butane can be done to some 
extent. It may be that distillation 
specifications that now limit the use 
of propane in lieu of butane will be 
revised due to urgency of the volatil- 
ity need. In such an event, refiners 
might be able to hold their finished 
motor fuel to essentially the same fin- 
ished vapor pressure with propane as 
they now have by using butane. Such 
a blend perhaps would be a satisfactory 
motor fuel so far as volatility is con- 
cerned, but would be inferior in anti- 
knock quality. 

Additional volatility possibly can be 
had by operating changes that the re- 
finer himself can make. Better frac- 
tionation and improved vapor recovery 
operations in general can be utilized to 
increase the total recovery both of bu- 
tanes and propanes. 

The investment required to effect 
the close control and efficient separa- 
tion that are requisite to improved re- 
covery and purification of these prod- 
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life. Constant wiping, abrasion with oil and sand, or the oil industry. You will find them stocked by every 
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ucts may not have been economically 
justifiable in the past, because the frac- 
tions already being recovered were par- 
tially burned as fuel during the warm 
season, and built-up inventories of nat- 
ural gasoline could be depended upon 
to supply volatility throughout the 
winter months. 

This situation will change when the 
substantial diversion of butanes from 
their normal outlets is accomplished. 
All butanes, but especially butenes, 
will be at a premium, and investments 
for improved fractionating equipment, 
which could not previously be justified, 
will become a necessity. It is possible 
that the refinery that is not participat- 
ing in one of the war industries will 
not be able to obtain the equipment, 
but this refinery will have the least 
need for it. Such a plant—and in fact 
all plants—possibly could improve to 
some extent the recovery of butanes 
and propanes with the existing equip- 
ment, if the demand for these fractions 
increased enough to pay for the in- 
creased operating effort. In these two 
ways—erection of more efficient facili- 
ties and more efficient operation of ex- 
isting facilities—refiners may greatly 
help themselves in the solution of their 
volatility problem. 

A change in the demand-supply bal- 
ance of refined products may help 
somewhat in alleviating the volatility 
shortage by causing changes in refinery 
operations beyond simply more efficient 
vapor recovery and separation. The 
need for butenes probably will dictate 
changes in cracking-products balances. 
Increased reforming of  straight-run 


Proposed Revision 


NNOUNCEMENT has been made 

of a modified plan for the re- 
vision of Section VIII of the A.S.M.E. 
Boiler Construction Code. The Special 
Committee of the Boiler Code Com- 
mittee to Revise Section VIII has com- 
pleted a preliminary draft of the pro- 
posed revision. The general arrangement 
of the draft is quite similar to that 
followed by the A.P.I.-A.S.M.E. Code 
for Unfired Pressure Vessels. The im- 
portant changes between the present 
Section VIII and the proposed revision 
can be briefly summarized as follows: 
1. The uses to which vessels con- 
structed under a given set of require- 
ments can be put on account of the 
difference in the hazard involved, 
which are now specified in Paragraphs 
U-68, U-69, and U-70, have been elim- 
inated except for vessels containing 
lethal liquids and gases that are re- 
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gasolines to swell yields of cracked 
gases may be practiced generally. Both 
the decrease in total motor fuel yield 
and the diversion of straight run to 
reforming (which will take out of mo- 
tor fuel a low vapor pressure compo- 
nent) will reduce somewhat the need 
for volatility. The lower total yield of 
motor fuel will logically be helpful in 
the refiners’ overall picture also be- 
cause of the slump forecast in non- 
defense sales due to tire shortages. 

All in all, it may be hoped that al- 
though volatilizing agents now in gen- 
eral used will certainly be scarce in 
months to come, the refiners will be 
able to meet market needs as they 
arise. The abovementioned possibilities 
—use of propanes, maximum recovery 
by improved fractionation, and change 
in plant operations to increase yields of 
volatile products—all can help the re- 
finer to supply market demands ade- 
quately, and at the same time continue 
production of a satisfactory motor fuel 


blend. 


These possibilities and others, how- 
ever, should be thoroughly investigated 
now, so that adequate plans may be 
made for the future. For example, if a 
particular plant expects its butanes to 
be absorbed eventually in the manu- 
facture of aviation fuel, consideration 
should be given now to the problem of 
where to go for replacement material 
that will supply adequate volatility for 
the butaneless motor fuel, and plans 
for preparing this replacement mate- 
rial should proceed along with plans 
for the new butane-consuming proc- 
esses. Otherwise an “in-between”’ pe- 








riod during which no really satisfac- 
tory motor fuel blend could be made 
might easily result. 


Summary 


In summary then, we might say that 
these items stand out, as disclosed in 
relation to our own problem: 


1. A large share of our total butanes 
will in future not be available for our 
present butane outlets — polymeriza- 
tion, industrial and residential fuel, and 
motor fuel blends. 


2. The most serious problem due to 
butane shortage is likely to be lack of 
motor fuel volatility, because such bu- 
tanes as may remain will be needed for 
pressure motor fuel and _ industrial- 
residential fuel systems that, at this 
time, cannot be readily converted to 
other fuels. 

3. We may be able to replace en- 
tirely the diverted butanes with pro- 
panes, within the limits imposed by 
motor fuel specifications. 

4. Natural gasoline will probably 
not be a butane substitute upon which 
we can depend. 


5. Greater demand for butane and 
propanes will justify increased invest- 
ment and more precise operation in 
order to effect better recoveries and 
separation. 

6. Changes in product balance in 
markets, and demand for butenes, will 
lower the total demand for motor fuel 
volatility, and so help in solving the 
problem of blending satisfactory motor 
fuels without butanes. 

—_— ¥Xxvr 


P 028.1 


of A. S.M.E. Code for 


Unfired Pressure Vessels 


quired to be both stress-relieved and 
radiographed. 

2. The efficiencies of fusion-welded 
joints are the same as given in the 
A.P.1.-A.S.M.E. Code. 

3. The rules for determining the 
shell thicknesses of vessels include an 
additive thickness for corrosion desig- 
nated by c in the formulas. The added 
thickness c may be zero when previous 
experience has shown that corrosion 
does not occur. For air, steam, and 
water vessels, c is to be made equal to 
t/6, except it need not exceed 1/16 in. 

4. Provision is made for a minimum 
factor of safety of four for vessels 
constructed of steel plate. 

5. Appendix A will contain recom- 
mendations that will not be mandatory 
for periodic inspection, repair and 
maintenance, and allowable safety valve 
settings for vessels in service. They are 


adapted particularly to the oil-refining 
industry. 

6. Mandatory rules have been in- 
cluded for trepanning specimens from 
the main welded joints, when such 
vessels are not radiographed and have 
plate thickness in excess of 1/4 in. Local 
radiographic examination of the 
welded-seam may be substituted, how- 
ever. 

7. Premiums are allowed for the 
work performed on the vessel, the 
greatest premium being for a vessel 
that is radiographed. When mandatory 
stress relieving and/or radiographing is 
not required either or both of these 
operations may be performed and the 
premiums used accordingly. 

8. The hydrostatic and proof tests 
follow closely the requirements of the 
A.P.I.-A.S.M.E. Code. 


——_ # ht — 
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Refinery Practice for the 
Operating Man 


Vocational Class Proceedings in Refinery Engineering 





Manufacture of Lubricating Oils 


tt installment begins a series on 
the manufacture of lubricating 
oils. The text used is Modern Methods 
of Refining Lubricating Oils by Vlad- 
imir A. Kalichevsky, published by 
Reinhold Publishing Corporation, 330 
West Forty-second Street, New York, 
New York.—Editor’s Note. 


Class Meeting No. 1 


Leader: In beginning this class on 
lubricating oils, it might be well to 
obtain some idea of the first lubricants. 
A few thousand years ago, about the 
time the wheel was developed, if we 
saw a cart going along the road, do 
you think it would have been lubri- 
cated? 

Pupil: 1 suspect that it might not 
have been; you might think so, for 
this reason: Just recently in Jerusalem, 
a rather energetic Jew came in and 
saw a business opportunity. He brought 
in some greases and sold them to the 
people to use on those old carts that 
they are still using. The grease stopped 
the squeak or music in the wheels so 
much that it vexed the inhabitants, 
because they depended on those carts 
coming in early in the mornings to 
awaken them. This Jew was then very 
unpopular because he interfered with 
what they regarded as their alarm 
clocks. 

Leader: Eventually we came to a 
period when wheels were lubricated, 
and when they were, what lubricants 
were used? Do you remember? 

Pupil: Some of the remains found of 
the Egyptian civilization indicated they 
used pitch. , 

Leader: Did they use it on stone or 
wooden wheels? 

Pupil: Wooden wheels. 

Pupil: 1 read that about 100 years 
ago they used sides of bacon to grease 
journals in a machine shop. 

Leader: You are getting more mod- 
ern. 

Pupil: Animal fats were most widely 
used. 

Leader: 1 think so. 

Pupil: 1 think the most widely used 
axle greases were soaps. 

Leader: Those were made many cen- 
turies ago. 
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Pupil: When those tombs in Egypt 
were opened a number of years ago, 
they found saponified fats or soaps had 
been used on chariot wheels. 


Leader: About 3000 or 4000 years 
ago? 

Pupil: It was B. C. 

Leader: What were some of the 
other lubricants used? 

Pupil: Whale oils. 

Leader: When did we begin pressing 
vegetables for castor oil, etc.? Is castor 
oil a recent lubricant? Are we agreed 
that vegetable oils were superior? 

Pupil: In many cases they were easier 
to keep in contact with the axles. 

Leader: Why were they? You could 
get by on slow-moving machines with 
those lubricants; however, all these oils 
are in the general classification of fixed 
oils. By fixed oil we mean an oil that 
can’t be distilled without decomposi- 
tion. Since that is the case, use of it 
to lubricate an internal-combustion 
engine would result in trouble as heat 
was applied. Was castor oil used for 
airplane engines during the World 
War? 

Pupil: Yes. 

Leader: So we can’t make too wide a 
generalization with regard to them, but 
we can in part. 

Pupil: Isn’t castor oil still used? 

Leader: Yes. It is on the decline, 
however, for certain reasons that we 
shall not attempt to discuss now. What 
characteristic of an oil is there that 
you think would be very important for 
internal-combustion engines? 

Pupil: The temperature-viscosity re- 
lationship. 

Leader: This temperature-viscosity 
relationship—why is that important? 

Pupil: Without knowing the prop- 
er temperature-viscosity relationship 
you are likely to use an oil that will 
give too heavy or too light a film and 
not the proper lubrication. 

Leader: What will happen if it is too 
light? 

Pupil: It will permit the bearings to 
wear; if it is too heavy there is too 
much friction. 

Pupil: You would have wear if it 
were too heavy, or so heavy that it 


wouldn’t get to the pump and into the 
bearings. 

Leader: How many times do you 
happen to recall seeing an engine with 
too heavy an oil that automatically 
developed clearance for that heavy oil, 
and later tried to use a light oil in it? 
How about oil being so thin that it will 
get past the piston rings and into the 
combustion chamber? 

Pupil: It might have leaked past the 
rings 10 or 15 years ago when the fin- 
ish and machine work on automobile 
motors were poorer. 

Pupil: Heavy oil will get past the 
piston rings quicker than light oil. 

Pupil: 1 was under the impression 
that the strength of the oil film did 
not have any relationship to viscosity. 

Leader: You would have to define 
the conditions. 

Pupil: There is a theory that thin oil 
film will rust more quickly. I have 
heard that thin oil will give better 
lubrication if you can keep it in there. 

Pupil: Doesn’t that depend upon the 
type of mechanism you are lubricat- 
ing? For instance, in bearings where 
the pressure of the lubricant is de- 
pended upon to maintain the separa- 
tion of the two metal surfaces. In a 
heavy machine you would depend more 
upon the film strength of the oil itself 
to maintain the separation of the two 
metal surfaces. 

Pupil: The surface tension of your 
oil might have some effect, too. 

Pupil: 1 should think the tempera- 
ture stability of the oil—not to oxidize 
or decompose—would be important. 

Pupil: Before we go too far, do you 
think pour point should be mentioned? 
Some wear conditions are definitely de- 
pendent on pour point. 

Pupil: 1 should think that would 
include all types of stability. You spoke 
once of mixing two different kinds of 
oil that formed a sludge, and that 
would be another form of instability. 

Pupil: 1 think stability should head 
the list and oxidation next. 

Pupil: Do you want some additional 
ones? 

Leader: Yes, under stability. Instead 
of being too technical, we can con- 
sider other types. 

Pupil: Corrosion would come under 
stability, wouldn’t it? 
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Leader: Corrosion is considered so 
important that several books have been 
published on the subject. What shall 
we say? To avoid corrosion, and what 
else? 

Pupil: Film strength. 

Leader: Could you use water for a 
lubricant? 

Pupil: It has been used. 


Leader: Suppose it were a steam en- 
gine cylinder instead of an internal- 
combustion engine cylinder, could you 
use water as a lubricant? 

Pupil: Some pumps in the field have 
run for years without lubrication. 


Pupil: Yes, but they'll last longer if 
you put in a little oil. 

Pupil: Water will lubricate as long 
as you keep it between the metallic 
surfaces. 

Pupil: Doesn’t that depend on film 
strength and the cohesive and adhesive 
properties of the film? Water will not 
adhere to the surface so readily as oil. 

Pupil: By film strength, I mean the 
amount of pressure that can be put on 
the film without rupture. 

Leader: You mean the ability to keep 
the two metals separated, is that right? 

Pupil: Yes. 

Leader: What else do you think of? 

Pupil: Flash and fire points. 

Leader: Why is that important? 

Pupil: I suppose that operating con- 
ditions would govern flash and fire, but 
there is one reason why the industry 
considers it important and that is the 
storage conditions, along with the fact 
that it is desirable to reduce volatility 
along with flash and fire. The minute 
the lubricant gets in the engine, it is 
contaminated by gasoline, thus the 
flash and fire is ruined. 

Pupil: That is true with crankcase 
oil, but if you have an engine that is 
using no oil beyond the normal con- 
sumption ratio and you get your flash 
point down too close to the internal 
temperature of the engine, distillation 
takes place in that engine. 

Pupil: Don’t you think flash and fire 
are probably valuable due to being an 
indication of careful refining? 

Pupil: You are talking about an oil 
you want to make; if it has a low flash 
and a peculiar fire, the chances are it is 
poorly refined. 

Pupil: I wish to bring up the fact 
that oils have been purposely diluted 
before use. 

Pupil: Should steam emulsion and 
demulsibility be listed as an important 
characteristic of a lubricant for in- 
ternal-combustion engines? 

Pupil: If we were going to run a 
marine engine, we would want some 
sort of demulsibility test. 

Leader: Can you think of anything 
else? 


Pupil: Carbon residue. 
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Leader: What difference does that 
make? 

Pupil: Carbon is deposited on the 
pistons. Sometimes it is a form of var- 
nish—some of it is hard and some of 
it is flaky. 

Pupil: What about “‘oiliness”? 

Leader: Do you think that is im- 
portant? 

Pupil: Yes, but I don’t know how to 
define it. 

Pupil: Wouldn’t it have some con- 
nection with film strength? 

Pupil: Another factor that helps to 
sell oil is bloom or color. 

Pupil: Perhaps it has no real value in 
the oil, and has nothing to do with 
lubrication, but it has something to do 
with customer satisfaction. 

Leader: Now to summarize, we have 
listed the following as important char- 
acteristics of the internal-combustion 
lubricant: 

1. Temperature-viscosity relation- 

ship and pour point 

2. Stability 

a. Oxidation 
3. To avoid corrosion 
4. Film strength 
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(Dean and Davis, Chem. Met. Eng.) 
Fig. 1. Viscosity index 





Flash and fire—volatility 
Emulsion and demulsibility 
Carbon residue 
Oiliness 
9. Color and bloom 
Pupil: The author of our text men- 
tions viscosity gravity constants. 
Leader: We shall discuss viscosity. Is 
there any question in anyone’s mind 
about the meaning of viscosity index? 
Pupil: Why do we persistently con- 
tinue to use indices and then go clear 
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beyond the original limit of those in- 
dices? Why don’t we get a new index? 

Leader: That would be comparable 
to changing the value of the dollar 
and would involve changing our sys- 
tem of evaluating lubricants. 

Pupil: There is never any hesitation 
about changing octane numbers. 

Leader: There has been some hesita- 
tion on that, I think. 

Leader: Do you think the public 
understands viscosity index? 

Pupil: No. 

Pupil: The jobbing trade thinks it 
should be high, but do you think it 


means anything to the customer? 
Leader: 1 don’t know—this viscosity 
index is just a yardstick. 
Pupil: There are still several differ- 
ent methods of temperature viscosity 
relationship, aren’t there? 


Leader: Yes, I will remind you that 
in *Nelson’s book on page 76, there is 
a chart that helps convert to viscosity 
index number. I will assume there is no 
question on viscosity index then, and 
it is merely a system of identification. 


Pupil: 1 should like to hear some 
more about it. 

Leader: The zero of the scale indi- 
cates one of the Gulf Coast lubricants. 
An oil with such poor viscosity index 
would be hard to start in cold weather 
because it is so thick, and in hot 
weather it would go past the piston 
rings and into the combustion cham- 
ber. Mid-Continent oil has an index of 
75-80, so the engine would be easier 
to start, and the oil would go through 
the engine more freely. Pennsylvania 
oil is selected as the top of this scale 
and is 100. 


V.G.C. Vv... 
(Parafhnic) Pennsylvania 0.812 105 
(Naphthenic) Gulf Coast 0.885 18 


Oils of this type (pointing to Penn- 
sylvania oil in the above table) that 
once were called 100 percent paraf- 
finic by solvent refining and removal 
of some of the objectionable materials, 
are now brought up to 125. 


Pupil: Several years ago there was 
some discussion concerning viscosity 
index, and I believe it would be well 
here to discuss why lubricating oil 
fractions are not made from cracked 
products. I was just wondering whether 
someone remembers that discussion. 
The answer is simple, but the fact re- 
mains that it does bring out an exam- 
ple, and the yardstick still applies. Of 
course, you could hydrogenate and still 
get the proper viscosity index number. 

Class Meeting No. 1 will be con- 
tinued in a subsequent issue. 


—— *& & & —— 
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son, 
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Synthetic Rubbers to Meet Requirements 
of Natural Rubber in Industry 


PAAPETROLEUM xp Qualities and characteristics of synthetic rubber — Butadiene 
a appears to be most important of synthetic rubber base materials 


ie 1860 an Englishman found that 
the fundamental hydrocarbon unit, 
from which rubber is made, was an or- 
ganic compound, which he named “‘iso- 
prene.” Isoprene is today known as one 
of the simpler members of the diolefine 
family or one of the members of the 
hydrocarbon group having two double 
bonds. Isoprene has the following 
structure: 


CH, 


CH, = C — CH = CH, 
The natural rubber molecule may be 
considered as a large number of iso- 
prene units, as: 


CH.,, 


[—CH, —C = CH—CH, —] x 

The discovery of isoprene directed 
the research of chemists along the line 
of rubber synthesis. It was not until 
1884, however, that the first synthetic 
rubber was made. Sir William Tilden 
found that isoprene could be made 
from turpentine and then polymerized 
into rubber—a synthetic rubber. Poly- 
merization of isoprene into the rubber- 
like material is not a true rubber syn- 
thesis in all respects. The polymeriza- 
tion to similar substances that have 
properties that are superior and some 
that are inferior to natural rubber can 
be accomplished with other petroleum 
hydrocarbons or their derivatives such 
as butadiene, dimethyl butadiene, 
chloroprene, and the butenes. Numer- 
ous synthetics are manufactured today. 
Most important as base materials are 
the C, hydrocarbons, which may be 
seen in increased activity in the manu- 
facture of C, diolefines by the dehy- 
drogenation process. 


Buna S 


In the early 1900’s synthetic rubber 
made its first important step. Isoprene 
was neglected for the study of more 
readily available members of the diole- 
fine group. As a result it was discov- 
ered that butadiene, which is isoprene 
minus a methyl group, and dimethyl 
butadiene could be made into synthetic 
rubber by heat in the presence of 
sodium. This new synthetic rubber 
was called Buna from the butadiene 
and natrium. 


by ‘- w Pryor, Assistant Editor 


By 1926 it had been found that the 
polymerization of butadiene in the 
presence of sodium was unsatisfactory 
and a new process was found. Addition 
of certain modifying agents to the 
butadiene and a different method of 
polymerization being employed resulted 
in a superior rubber. These modifying 
agents are styrene (CH, — CH, vinyl 
benzene) and acryle nitrile (CH» = 
CH — CN, vinyl cyanide). 

Mixing the styrene with butadiene, 
emulsified in water along with the di- 
olefine, and treating with a catalyst re- 
sults in Buna S. The typical reaction 
of this copolymerization of butadiene 
and styrene is as follows: 


made by polymerizing chloroprene, 
which is isoprene with a chlorine atom 
replacing the methyl group. This poly- 
mer of chloroprene is made from vinyl 
acetylene and is not yet derived from 
petroleum sources. A typical unit of 
the polymer is as follows: 


Cl 


The polymerized chloroprene mate- 
rial is very similar to crude rubber in 
appearance. Rubber companies mix it 
with other ingredients, process it and 
vulcanize it into many products in the 
same way crude rubber is mixed, proc- 


CH,, = CH — CH = CH; + CH, = CH —> 


| 


C,H, 


C,H; 


— CH: — CH == CH — CH, — CH; — CH — 


Buna N or Perbunan 


When the acryle nitrile is used in 
place of the styrene the resulting syn- 
thetic rubber, Buna N or Perbunan, is 
even more satisfactory than Buna S. 
This copolymer of butadiene and acryle 
nitrile has the following typical reac- 
tion: 


essed, and vulcanized. Neoprene satis- 
fies a basic need for a material having 
the elasticity, strength, resilience, and 
abrasion resistance of rubber, and yet 
maintains these properties despite ex- 
posure to oils, chemicals, heat, sun- 
light, ozone, and aging. Neoprene is 


CH, = CH — CH = CH, + CH, = CH —> 
| 


CN 


CN 


— CH, — CH == CH — CH, — CH, —CH — 


This rubber, unlike natural rubber, 
does not swell to any marked degree 
when in contact with oil. Thus it is 
well-suited for gaskets, diaphragms, 
printer’s rollers, gasoline hose, etc. It 
possesses excellent resistance to solvents 
and oxygen, high strength with carbon 
black, medium elasticity, and handling 
characteristics so difficult that it can 
not be used for tires without modifica- 
tion. 


Neoprene 


Along with Buna rubber’s discovery 
in 1926 came Neoprene or Duprene as 
it was called when discovered by 
Nieuwland and Carothers. Here again 
a new step was taken. Natural rubber 
contains no chlorine, but Neoprene is 
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well suited for tires, but the demands 
of the national production program 
using more than three-quarters of a 
million Ib. each month in gasoline tank 
linings, cable coverings, aircraft parts, 
etc., has limited its application up to 
the present time. In 1941 the automo- 
bile and aircraft used it in more than 
100 parts. 


Buty! Rubber 


Natural rubber contains a large 
number of isoprene units and each unit 
contains two double bonds (diolefines). 
When isoprene or any of the group of 
monomers used in making synthetic 
rubber are polymerized, they link with 
themselves forming a very strong, 
straight polymer chain; however, only 
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one of the double bonds of the mon- 
omer is used in the forming of the 
chain and the other is left free. A por- 
tion of a rubber molecule may be as 
follows: 
CH, 
| 


sistance to flexing. Natural rubber fails 
under such conditions. Abrasion tests 
made in the laboratory show that 
Butyl rubber reinforced with carbon 


CH, 
| 


[— CH, —C = CH — CH, — CH, —C = CH— CH, —] x 


The theory of vulcanization is that 
the sulphur used in vulcanizing links 
the molecules of the rubber together 
through the double bonds, however, it 
has been found that for the very best 
vulcanized rubber only 1 to 3 percent 
of sulphur is needed indicating that 
only a few of the double bonds present 
in the molecule are saturated by the 
sulphur. Therefore, a great many of the 
double bonds are left inactive. It is be- 
lieved that the corrosion of rubber is 
due to the action on these free double 
bonds of acids, strong chemicals, oxy- 
gen, ozone, etc. 


Several years ago chemists of one 
large company began a close study of 
the double bonds and on the basis that, 
as only 2 percent of the unsatura- 
tion of natural rubber was used in vul- 
canizing, that was all that was re- 
quired, and the additional bonds were 
unnecessary. This group turned to the 
olefines rather than to the diolefines. 
Very little of the diolefines was used, 
only enough to give the minimum un- 
saturation to permit vulcanizing. 

As a result the rubber that was pro- 
duced from this process, Butyl rubber, 
had only one-hundredth the unsatura- 
tion of natural rubber and was still 
vulcanizable. After vulcanizing the 
rubber is substantially saturated and 
possesses no double bonds to be oxi- 
dized, ozonized, or corroded by chemi- 
cals. 

The designation Butyl rubber applies 
to a 100 percent hydrocarbon product 
from olefinic and diolefinic constitu- 
ents. It has a molecular weight in the 
general range of 40,000 to 80,000 as 
determined by viscosity measurements 
on dilute solutions. It is colorless, odor- 
less, and tasteless. It resembles crepe 
rubber in appearance, and as it is an 
aliphatic hydrocarbon polymer, has a 
low density approaching the minimum 
attainable for elastic materials of this 
type of 0.91 gm. per cu. cm. 


When vulcanized, Butyl rubber has 
the chemical stability of the paraffin 
hydrocarbon. It can be processed very 
much the same as natural rubber. No 
special treating or mastication is re- 
quired and it is ready for pigmenting 
or vulcanizing as soon as it is turned 
from the mill. 


It has been reported that tire-tread 
compounds made with Butyl rubber 
are much more resistant to dynamic 
flexure and lose little of the resistance 
after aging, due to its exceptional re- 
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black is greatly superior to natural 
rubber in abrasion resistance. 

As a gas barrier, Butyl rubber is far 
superior to natural rubber as was found 
by tests carried out with hydrogen, 
helium, nitrogen, and sulphur dioxide. 


Ameripol 


Ameripol is a product from butadi- 
ene and other materials, however, more 
information on this synthetic rubber is 
not available. Indications are that this 
synthetic rubber can be fabricated into 
tires with the same machinery used for 
natural rubber. The molecules of buta- 
diene contain four carbon and six hy- 
drogen atoms. These molecules are eas- 
ily polymerized with each other or co- 
polymerized with other substances. The 
polymerization is speeded up when the 
butadiene is emulsified under pressure 
with soap and water with the resulting 
product a milky suspension similar in 
some aspects to natural latex. The sus- 
pension is then coagulated with acid as 
is natural rubber and sheeted to pro- 
duce the synthetic rubber. 

Ameripol can be processed by using 
any of the standard rubber procedures. 
Accelerators have almost the same ef- 
fect on this synthetic as on natural 
rubber. Usually larger amounts of soft- 
ener are necessary, which aids in the 
processing. 


This synthetic possesses almost 
complete resistance to swelling due to 
oils, gasoline, etc. Good adhesion to 
metals and very low permeability to 
gases are also qualities. 

Chemigum 

Another of the butadiene copolymers 
is the synthetic, rubber, Chemigum. 
The material replacing styrene or acryle 
nitrile is not known, however, Chemi- 
gum is made in three grades of hard- 
ness, Chemigums I, II, and III. Com- 
paratively tough and with a distinctive 
odor, Chemigum resembles brown crépe 
grade rubber in appearance. 

Chemigum is either equal or superior 
to natural rubber as regards tensile 
strength, abrasion resistance, aging, and 
resistance to sunlight. 


Thiokol 


Thiokol is similar to natural rubber 
in many respects, surpassing it in some 
respects, but inferior in others. This 
synthetic rubber is known as one of 
the organic polysulphide rubbers. In- 
cluded in the group are types A, B, D, 
F, FA, and RD that are similar to nat- 
ural rubber because they must be com- 
pounded, processed, and vulcanized to 
obtain full advantage of their quali- 
ties. 

Thiokol is produced through the in- 
teraction of organic halides or chlo- 
rides with inorganic or metallic poly- 
sulphides. Generally, a condensation or 
polymerization is involved resulting in 
molecules of high molecular weight. 
Because this reaction is not limited to 
a single halide or polysulphide numer- 
ous different polymers may be obtained 
and by copolymerization even more 
variations are possible. 

Thiokol possesses good elastic qual- 
ities and excellent resistance to sol- 
vents; but lacks in strength, tough- 
ness, and resistance to heat as compared 
to natural rubber. It is chiefly used for 
special purposes by its manufacturer. 
The organic polysulphide rubbers are 
practically unaffected by gasoline, or 
lubricating oils. 


Vistanex 


Polymerizing isobutene produces a 
material similar to rubber in many re- 
spects. The most outstanding difference 
is that it cannot be vulcanized by con- 
ventional methods. Its trade name 
when first developed in Germany was 
Oppanol, but was named Vistanex 
after further research in the United 
States. Isobutene polymerization is con- 
ducted at relatively low temperatures 
using such catalysts as aluminum chlo- 
ride or boron fluoride and has a reaction 
that is often completed in fractions of 
a second. The temperature of polymer- 
ization controls the molecular weight 
of this product. Density of Vistanex 
is about 0.91 gm. per cu. cm. The 
higher the molecular weight, the higher 
the tensile strength of this material. A 
molecular weight of about 200,000 in 
the material has a tensile strength of 
about 680 lb. per sq. in. after 5 min- 
utes mixing on a cold open roll. This 
tensile strength was raised to 1900 lb. 
per sq. in. by milling at 140°C. for 
20 minutes in a Banbury mixer. Pure 
polybutene has an elongation of about 
1000 percent. 


A, A 
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Year Neoprene 
a oi 1,750 
 _ aaa ae : ; 2,500 
1941 eaten = 9,000 

Toa... 13,250 





Three years’ production of synthetic rubber in the United States 
Type of synthetic rubber in tons 








Butadiene Polysulphide Total 
00 500 2,250 
60 700 3,260 
4,000 1,400 14,400 
4,060 2,600 19,910 
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xp Scarcity of many materials has resulted in a determined 
» effort by metallurgical engineers to provide substitutes 
and minimize the use of certain elements and alloys 
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ETROLEUM refineries in the 
PF nied States occupy a most im- 
portant place in the war éffért. They 
are called upon to supply toluene for 
explosives, 100-octane number gaso- 
line for planes, and raw materials for 
the manufacture of rubber for tires. 
Supplying these important items re- 
quires that suitable metals and alloys 
be used in the refinery equipment. So 
important are the three products that 
high priorities are allowed for purchase 
of the needed metals. The general short- 
age of many materials, however, is so 
keenly felt in refinery circles that, 
paced by excellent metallurgical staffs, 
a determined effort is being made to 
reduce to a minimum the use of cer- 
tain elements and alloys. 


Metallurgical Problems 


To understand the trend in selection 
of substitute materials a review of the 
conditions dictating the use of alloys 
in refineries appears worthwhile. In 
general it may be said that alloys and 
special metals are used in petroleum 
refineries: 

(a) To resist corrosion; 

(b) -To resist the action of elevated 
and reduced temperatures upon 
the mechanical properties of 
metals. 

The two requirements are often nec- 
essary in the same pieces of equipment 
and fortunately many of the alloying 
elements can be utilized for both pur- 
poses. 

Corrosion in refineries more widely 
dictates the use of alloys than does the 
effects of temperature. 

A sharp dividing line for the use of 
corrosion-resistant materials in refin- 
eries exists at the temperature level 
where water can condense. Above this 
temperature sulphur attack is a factor 
and chromium must be present for the 
metals to offer corrosion resistance of 
appreciable order. The composition of 
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the chromium-containing alloys will 
often show the presence of molyb- 
denum. This element is added for a 
twofold reason. It inhibits temper brit- 
tleness in the chromium alloys and 
improves the resistance to “creep”.* 

Below the temperature level of con- 
densation, electrolytic corrosion takes 
place due to the presence of water, and 
non-ferrous alloys are widely used to 
resist the attack. 

It will be seen that alloys are used in 
refineries to prolong the useful life of 
parts and to reduce maintenance. They 
also contribute to shorter periods of 
“down time” as inspections need not 
be so detailed. 

*Creep is defined as continuous elongation in the 


direction of major stresses. It is usually evident at metal 
temperatures exceeding 700°F. 


The curtailment of alloys, therefore, 
must lead to shorter life, greater main- 
tenance, and more detailed inspection 
of parts. These evils must be endured 
as a contribution to the war effort. 

The work of the engineers concerned 
with material often involves finding a 
substitute that will most adequately 
replace the usual alloy. Their work is 
rendered more arduous by the fact that 
materials such as carbon steel and brass, 
normally abundantly existent, are now 
scarce. The scarcity of such basic ma- 
terials is unbelievable and is a com- 
mentary upon the magnitude of the 
general war effort. 


Subzero Temperatures 


Subzero temperatures offer a special- 
ized problem in refinery metallurgy 
from the standpoint of mechanical 
properties as measured by impact test- 
ing. Corrosion is rarely a problem at 
subzero temperatures. 

Nickel-containing steel and alloys 
are widely used as equipment to oper- 
ate at subzero temperatures due to the 
ability of these alloys to maintain a 
large degree of their room temperature 
impact values at very low tempera- 
tures. 

Although no completely adequate 
substitute exists for the nickel-contain- 
ing steels for use at subzero tempera- 
tures, the carbon steels properly treated 
with aluminum and controlled as to 
grain size offer the best substitute at 
the present time for temperatures down 
to minus 75°F. Some difficulty may be 
expected, under present conditions, in 
obtaining this type of carbon steel. 


High Temperature Field 


The high temperature region is con- 
sidered to begin at the temperature at 
which water first exists in the gaseous 
state. It will be recognized that corro- 
sion is slight at the beginning of this 
region and increases progressively with 
rise of temperature. This is especially 
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true as sulphur is the chief attacking 
reagent and its vigor of attack is 
largely controlled by temperature. 

Chromium, as has been previously 
stated, is the element that must be 
present to confer on iron resistance to 
sulphur attack. The order of resistance 
of the chromium-containing steels is a 
function of the chromium contents and 
temperature. Obviously the concentra- 
tion of sulphur is a factor, as well as 
apparently the form of the organic 
sulphur compounds. The effects of 
chromium in resisting sulphur can be 
judged from Fig. 

Chromium and nickel are important 
elements in various war materials, 
hence their conservation is highly de- 
sirable. Some steps to conserve these 
elements are shown in the examples of 
Table 1. 

Alloys, principally of chromium and 
nickel, are used in refineries at metal 
temperatures of 1200°F. to 2000°F., 
often in places in which replacement 
is most difficult, expensive, and time- 
consuming. 

There is little room within this field 
for conservation as economics, flue 
gases, and other considerations have 
long dictated the 28-25 percent chro- 
mium, 11-13 percent nickel type of 
alloy for tube supports, etc. 


The highly alloyed cast-iron ‘‘Ni- 
Resist” could be used up to 1500°F. 
This alloy contains 15 percent 
nickel, 6 percent copper, and 2 to 4 
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Fig. 1. Effects of chromium in retarding 
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percent chromium, however, and un- 
less the chromium situation becomes 
much more acute it offers little ad- 
vantage and possibly some disadvan- 
tage due to its inherent low strength 
and brittleness. Chromium alloys with 
nickel absent also possess the disad- 
vantage of low strength at high tem- 
perature and brittleness after some 
service. 


As the trend in other industry is to 
the 25 percent chromium, 12 percent 





TABLE | 
Substitution within the high temperature region 


nickel alloy, refineries would probably 
do well to remain with this composi- 
tion. 


Low Temperature Field 


The corrosion occurring within the 
low temperature field, defined here as 
the region within which liquid water 
exists, makes a heavy demand on al- 
loys, principally of the non-ferrous 
type. 

A wider range of alloy composition 
is used within this field than within the 
high temperature field, as a wider va- 
riety of attacking reagents are present. 
One can expect to deal with sulphuric, 
hydrochloric, sulphurous, and other 
acids, and with sodium hydroxide and 
other bases, as well as corrosive or- 
ganic compounds and solvents. Sea 
water and corrosive waters of all de- 
scriptions are encountered and present 
a problem in connection with con- 
densers and coolers. 

Against the reagents listed above and 
others encountered in this field, the 
non-ferrous alloys, brasses, bronzes, 
Monel, etc., are widely used. These 
contain copper with zinc, nickel, tin, 
and other elements considered scarce 
at the present time. Lead is used chiefly 
to resist mineral acids such as sulphuric 
acid. 

Copper is one of the most essential 
metals in war production, hence cur- 
tailment of its use in refinery con- 
densing equipment is necessary in order 
to allow a greater portion to enter 
other fields. No truly adequate substi- 
tute is available for the tubes of Ad- 
miralty and other high copper content 
alloys now used in connection with 
condensers and coolers of refineries. 
Cast-iron, steel, and bi-metal tubes are 











. Description Substitute considered and are being used to re- 
se | | | ° 
| Percent | Metal Pe rcent Metal —_| Percent | Metal Percent | Metal duce the ‘erg anes of copper alloys 
Tubing.... 25 | chromium | 20 | nickel 18 | chromium | 8 | nickel (see Tab . 2). Perhaps vonptadinedeen — 
se a | ". | Molgbde poy — 1 | Molybdenum and sections offer the greatest possibil - 
-6 |chromium; 0 olybdenum 24% =| chromium 1 | Molybdenum : : 
Tower lining. 18 | —- 8 | nickel 12 ‘| chromium | low carbon ity as substitutes. The use of the cast- 
12 | chromium ett ‘ Gunite or steel i qui i le si 
Caps... 18 chromium | 8 | nickel Cast-iron or enameled steel or iron won Cqpeent a aS 8 fuse, Com 
. . 12 |chromium| .... | ..... Cast-iron or enameled ste! or iron denser boxes that in turn places an 
Valve trim -T ; oe 7 chromium | 8 | nickel 12 chromium dded d d he ‘burd d ] 
8 |chromium| 20 nickel 12 chromium adade emand on the burdened stee 
Pumps Use of alloy liners indicated to reduce alloys in blocks and bodies. Not a good spot for sub- industry 
stitution. P 
Conclusion 
The tremendous demand of the pres- 
TABLE 2 ent war production effort has created 


a shortage of many metals formerly 
abundantly available for refinery use. 
The matter of selecting substitutes calls 
for considerable knowledge and _ in- 
genuity upon the part of metallurgical 
engineers associated with refineries. The 
daily fluctuation of the abundance or 
scarcity of materials makes it impos- 
sible to offer generally acceptable sug- 
Pump valves, rods nd gestions regarding substitute materials. 
shafts. . Pe a Mo wkis nzuchanonuce cabmiotesecertiesialbe Brass. In this article some suggestions for 


= _—_- : — — substitutes, based on present conditions, 
or use in caustic regenerators. are made. 


tTop trays when cold reflux is active; below about 4 trays 12 percent chrome is used, see Table I. ts 
—— i. een 


Substitution within the low temperature region 


Use Description Substitute 


Admiralty . eT Re re 


Cast-iron sections; steel when 
possible; also Bi-metal tubes. 
Admiraity; cast iron. 
| Steel (3 wks. to 4 mos.). 
Cast-iron or enameled caps 
Chemical tiles, glass lined or 
glass equipment. 
MED. cpapaleek a. Ueaaddteeaisy Rook bower eeewRasaen Copper if available. 

: : Lead if available. 
Ni-Resist (15 percent Ni., 6 percent Cu., 2 percent Cr.).| Cast iron. 
EN 6 asa eles tases nck avicaVenddancos Cast iron. 





Conde penser tubes. 


70 percent copper—30 percent nickel... . . aaa 
| Monel (69 percent nickel—29 } — eopper)* ey 
Caps eos | we 
Tomi lining Lead, Monel, brass (acid) . 


PRs inicinnacnecceabion 




















132 THE PETROLEUM ENGINEER, May, 1942 











P 742.1 
P 769.6 
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SIMPLE problem in arithmetic 

faces the management of every 
refinery, cycling plant, and natural 
gasoline plant—the actual dollar cost 
of complete and thorough protection 
against water side scale and corrosion 
as compared to the actual loss in dol- 
lars due to impaired condenser efh- 
ciency, loss of equipment due to corro- 
sion, and the subsequent losses due to 
labor and off-stream time when no 
water conditioning is employed. 

We should bear in mind, however, 
that there are no two problems exactly 
alike. Certain economies effected in one 
plant may be much larger or much 
smaller in the next plant. Likewise, to 
present and explain each and every fac- 
tor and detail involved in any one 
problem would take more time than 
allotted and would bring in detail that 
isn’t entirely necessary to present the 
real story of water treating economy. 
Accordingly, this article attempts to 
present problems that are entirely rep- 
resentative of those encountered every 
day in the industry, and at the same 
time exhibit a fair cross-section of the 
petroleum processing industry and the 
extent to which water functions as a 
primary utility. 


Water Uses 


In all plants devoted to some phase 
of petroleum processing, natural gas 
processing, or formation repressuring, 
water is used for two primary pur- 
poses: generation of steam and con- 
densing or cooling, or both, of the 
process streams. This article cannot 
cover more than a very few of the 
problems that affect the economics of 
petroleum plant operation and, as a 
matter of choice, will deal mainly with 
the economics of condenser operation. 


The processing units in modern re- 
finery practice that employ water for 
condensing and cooling purposes in- 
clude straight-run distillation and frac- 
tionating, thermal and catalytic crack- 
ing, reforming, hydrogenation, ther- 
mal and catalytic polymerization, va- 
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por recovery, stabilization, alkylation, 
toluene, butadiene, numerous methods 
of dewaxing, and many others. Al- 
though the refining processes are many 
and varied, the actual condensing and 
cooling equipment is much the same. 
This equipment in every case employs 
either submerged coils, atmospheric 
coils, tubular heat exchangers, or a 
combination of these. There are vari- 
ations in each class of equipment, of 
course, but when the economics for 
any particular type of condensing 
equipment on any particular type of 
processing unit are worked out, a pic- 
ture is formed of what happens on any 
other unit employing the same general 
type of condensers. 


A Cooling Problem 


In order to have a problem of defi- 


xp Increased operating efficiency, extended life of equip- 
ment, and reduced labor and off-stream costs assured by 
practical cooling water treatment 


nite values assume a crude distillation 
and fractionating unit is employed. 
This is the first type of processing ever 
employed in petroleum refining, and 
although it has been modernized as re- 
finery engineering has progressed, it is 
still the basis for nearly all other re- 
finery processes and the crude still 
units form an important part of every 
refinery. Assume a unit that fraction- 
ates 20,000 bbl. per day of crude oil 
into its components of naphtha, kero- 
sine, special light fractions, heavier dis- 
tillates, and reduced crude. Primarily, 
interest will lie in a light naphtha frac- 
tion constituting 20 percent of the 
crude oil charge. This light naphtha 
has an initial boiling point of 100°F. 
and a Reid vapor pressure of 7 lb. The 
condensing section for this fraction 
was designed with sufficient area so 
that 1000 gal. per min. of 85°F. water 
would condense 330°F. still vapors 
into a liquid with a 90°F. effluent 
temperature. As can readily be seen, 
this condenser must operate at the 
highest posible efficiency in order to 
prevent naphtha vapors flashing off in 
the rundown tanks. This is a condition 
often found in refineries. The conden- 
ser may have been originally designed 
with a greater margin of safety, but as 
so often happens, the operators will 
crowd the rated capacity of the unit, 
or the characteristics of the crude oil 
charge may change, or market demands 
may call for a deeper cut into the 
crude at times, any or all of which may 
cause a greatcr condenser load. 


For this entire unit there is a recir- 
culating water system circulating 4000 
gal. per min. through the condensers 
and cooled by a conventional atmos- 
pheric cooling tower that under nor- 
mal average conditions will cool the 
water to 80° or 85°F. All condensing 
equipment will be open box, submerged 
coil type. The water is supplied from a 
well and is clear and clean with a bi- 
carbonate hardness of 10 grains and a 
silica content of 1 grain as its princi- 
pal scale-forming constituents. The re- 
finery is situated on the Texas Gulf 
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Coast where algae is a serious problem 
nine months out of every twelve. 


Operating Data 


The arithmetic problem begins with 
the unit coming on stream in July with 
all condenser coils clean and free of 
scale, oil, and slimes. The unit begins 
operating with 85°F. water entering 
the box and naphtha leaving the coils 
at 90°F. At the end of ten days of 
operation, the condenser coils have 
fouled to some extent and the entering 
water is not always as low as 85°F. 
due to periods of high humidity com- 
mon in this climate. Had the coils not 
fouled, however, the condenser would 
have kept the average temperature of 
the naphtha stream down to 90°F. or 
slightly higher for the period. Instead, 
the effluent temperature at the end of 
ten days has risen to 97°F., or only 
3°F,. below the initial boiling point, 
resulting in a decrease in yield of one- 
fourth percent for the ten days. One- 
fourth percent of the charge is 50 bbl. 
per day or 500 bbl. for the ten days, 
which at $1.68 per bbl. amounts to a 
loss of $840.00. 

At this point in the operation, let us 
assume an auxiliary water pump is 
brought into use in order to get more 
water through the naphtha condenser 
in an effort to keep the temperature 
from rising higher. This additional 
supply of water does keep the average 
temperature for the second ten-day 
period down to 97°F., but the actual 
temperature at the end of the period 
is approximately 100°F. For this sec- 
ond ten-day period then we have a loss 
of one-fourth percent or another 
$840.00. The auxiliary water pump 
requires 10 hp. or a total of 2400 
hp-hr. at one-half cent per hp-hr., 
which amounts to $12.00. 


During the third ten-day period the 
condenser coils have fouled to the point 
where there is one-half percent loss in 
yield. This one-half percent amounts 
to 1000 bbl. or $1680.00 for the ten 
days. There is also another $12.00 extra 
power cost for this period. 


Downtime Costs 


At the end of 30 days operation it is 
thought advisable to shut the unit 
down and descale the condenser rather 
than continue to operate at an increas- 
ing loss of yield. A unit of this type 
should stay on stream from six months 
to a year without a shut down for rou- 
tine cleaning and overhauling. There- 
fore, the shut down at the end of 30 
days is entirely chargeable to scale. A 
minimum period of 24 hours is re- 
quired for coming off stream, cleaning 
the condensers, and getting back on 
stream. Lost production for the 24- 
hour period amounts to the net profit 
on 20,000 bbl. of crude. If the net 
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profit on this unit is 10 cents per bbl., 
we have a loss item of $2000. The 
labor attendant to the shut down and 
descaling operation will be at least 50 
man hours at 65 cents per hour or a 
loss item of $32.50. 

Summarizing the total net loss for 
30 days due to lack of scale control we 
have: 

Total naphtha lost through 
vaporizing 
Total extra power for addi- 


$3360.00 


tional circulating water 24.00 
Net profit loss due to 24 hr. 

shut down 2000.00 
Extra labor for 24 hr. shut 

down 32.50 

Total $5416.50 


This loss during the month of July 
represents one of the five. hottest 
months of the year. The cooler months 
of winter and early spring will mate- 
rially increase condenser efficiency due 
to colder cooling water and tank liquid 
surface temperatures. In order to keep 
the annual loss figures on this unit 
entirely on the safe side, then, multiply 
the July total loss of $5416.50 by 12 
and divide by 3, giving an annual loss 
of $21,666.00. As the figure given on 
naphtha losses for July are conserva- 
tive, as is the net per bbl. daily profit 
on the unit, this annual loss figure is 
conservative. 


Water Treating 


As a means of preventing this loss 
due to scale, protection can be pro- 
vided by treating the water with Beta 
Glucoside on the following basis: With 
a circulation rate of 4000 gal. per min., 
assume a 5 percent evaporation loss and 
a 5 percent loss due to wind drift and 
blowdown. Taking 10 percent of 4000 
we have a make-up of 400 gal. per 
min. or 576,000 gal. per day. Using 12 
p-p.m. of this chemical on the make-up 
would require 58 Ib. per day; 58 Ib. 
per day at $25.00 cwt. is $14.50 per 
day or $5220.00 per year. Thus, on the 
basis of scale prevention alone, a net 
saving would be earned of $16,446.00 
for the year for this unit. 


Many modern refineries have vapor 
recovery systems that are so designed 
that vapors from rundown and storage 
tanks are recovered and again processed 
into liquid products. There is a definite 
and appreciable expense in processing 
these vapors through a vapor recovery 
unit, however, and these processing 
costs plus subsequent blending costs 
and losses replace to a large extent the 
figures used above as “total naphtha 
lost through vaporizing.” 


Costs Comparison 


The water in cooling systems of this 
type must, of necessity, contain very 
appreciable amounts of dissolved oxy- 


gen, carbon dioxide, and sometimes 
hydrogen sulphide that, together with 
the chloride content, facilitate corro- 
sion due to differential aeration, etc. 
The fact that the condenser tubes are 
kept directly free of scale through the 
use of Beta Glucoside will generalize 
this corrosion throughout the tube sur- 
face area and make it easier to control 
than if scale were present, setting up 
concentration cells and in other ways 
localizing the corrosion, resulting in 
severe pitting, etc. If the water has a 
concentration factor of 5, we can treat 
the make-up with 8 p.p.m. of inhibitor 
(Quachrom Glucosate), giving a resi- 
dual of 40 p.p.m. This would require 
38 Ib. per day at $35.00 cwt., or 
$13.30 per day, or $4788.00 per year. 


It is almost impossible to get an ac- 
curate cost of the amount of metal 
lost through corrosion per year on this 
kind of equipment. It is likewise dif- 
ficult to determine down-time loss and 
labor costs. It is a well-established fact, 
however, that over any appreciable pe- 
riod of time, the actual losses in dollars 
due to corrosion on a unit such as this 
far exceeds the cost of protection by 
means of an inhibitor. Again for the 
sake of being completely on the safe 
side in the present problem, it may be 
assumed that over a normal five-year 
period the cost of Quachrom would 
cancel out the losses in condenser tub- 
ing, lines, fittings, and pumping equip- 
ment due to corrosion without the pro- : 
tection of an inhibitor. The margin of 
profit due to adequate corrosion pro- 
tection would then lie in down time 
lost production for tube replacement, 
lost oil due to leaking condensers, and 
the fire hazard accompanying leaking 
or questionable strength of tubes. Dur- 
ing the present period of war activities 
when material for industrial equipment 
is limited, actual facts and figures at- 
test to a saving of several dollars for 
every dollar spent on an inhibitor. For 
instance, one refining company found 
that tubular exchangers could be fitted 
with steel tubes and protected with an 
inhibitor and show a $25,000.00 to 
$35,000.00 annual saving over the use 
of admiralty or some other high copper 
alloy. This saving is on one unit alone 
and had it been necessary to tube with 
admiralty, actual construction might 
have been long delayed simply because 
the copper alloys could not be had on 
any reasonable terms of delivery. 


As previously noted in describing 
this problem of economics, algae could 
also be controlled in conjunction with 
corrosion control by the use of Cupric 
Chrom Glucosate. If a residual of 100 
p-p-m. of this chemical would be suf- 
ficient, the make-up water would be 
treated with 20 p.p.m. This would re- 
quire 96 lb. per day at $25.00 a cwt., 
or $24.00 per day or $8640.00 per 
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year for combined corrosion and algae 
control. This would be approximately 
the same cost for combined corrosion 
and algae control carrying 40 p.p.m. 
residual of Quachrom and using 150 
lb. per day of chlorine. 


Summarizing Results 


Thus, summarizing maximum treat- 
ing costs for scale, corrosion, and algae 
control by the methods discussed 
herein, we have $13,860.00. Balanced 
against this, we have the figure of 
$21,666.00 for losses due to scale 
alone. Conditions exist where this fig- 
ure could easily be doubled by losses 
due to corrosion and down time caused 
by corrosion. 

One other consideration is necessary 
to make a discussion of this particular 
problem anywhere near complete. On 
some units such as this, hot condenser 
streams create a back pressure on frac- 
tionating equipment and heater. There 
is, On every unit, a definite pressure 
above which cracking will tend to 
throw the light fractions off color, 
which to be marketable must usually 
be above a 25 Saybolt. When this 
cracking pressure is attained, and ad- 
ditional cooling is not available, then 
there is only one alternative—reduce 
the charge rate to the still. An example 
of the cost of this procedure can 
quickly be calculated. If the charge on 
a 20,000 bbl. still is reduced 10 per- 
cent, that is equivalent to 2000 bbl. 
per day. At 10 cents per bbl., net 
profit, the net loss becomes $200.00 
per day or $6000.00 per month, which 
is almost enough in itself to pay the 
total treating costs for six months. 


Conditioning Investment 


Thus, we can readily see what a 
gcod investment complete water con- 
ditioning amounts to on a refinery unit 
that is necessary but which operates at 
a very low net profit per bbl. To get 
another picture of refining economics 
as governed by a good or bad water, 
let us take an actual case of a refiner. 
This refinery operates an alkylation 
plant producing 100-octane aviation 
gasoline. Charge rates, yields, etc., are 
entirely superfluous in setting up this 
problem. We simply take the refinery 
engineer’s own statement that this unit 
earns a net profit of $10,000.00 per 
day, or putting it the other way around, 
for every 24 hours this unit is off 
stream, the refinery loses $10,000.00. 


This unit requires about 8000 gal. 
per min. of water circulated through 
tubular exchanger type coolers. To as- 
sure this unit staying on stream insofar 
as water side corrosion of condenser 
tubes is concerned, an inhibitor is used 
for protection. The daily cost of in- 
hibitor for this and other units on the 
same cooling system is about $12.00 
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per day or $4380.00 for a 365 day 
year. Thus, preventing only 12 hours 
of down time in one year of 8760 
operating hours more than pays for 
one year’s requirement of inhibitor. 
This is not even considering the cost 
of tubes for replacement or the saving 
in cost of steel tubes over admiralty. 
This brings to light the almost unbe- 
lievable returns on the money invested 
in good water conditioning on some 
of the processing units in the modern 
refinery. 

These problems could be worked out 
for every kind of refinery unit em- 
ploying every kind or type of conden- 
ser and in nearly every case a profit 
will be shown when recirculating cool- 
ing systems are employed. We fre- 
quently run into once-through cooling 
systems and recirculating systems that 
fail to concentrate, however. Here we 
find the refiner suffering from losses 
due to scale and corrosion and we find 
ourselves presenting him with higher 
costs due to higher dosage rates, and 
in many cases we cannot show him an 
advantage; or the cost of treating looks 
so large to him that he refuses to be- 
lieve the figures on both sides of the 
equation. In nearly every case it be- 
hooves us to encourage or try to help 
find a practical and workable way of 
improving the system. 


The Cycling Plant 


To make a simple illustration of ad- 
vantages in a concentrating system, 
let us assume that on a once-through 
basis the actual loss due to scale and 
corrosion is $50.00 per day and the 
water treating costs are $50.00 per day 
based on a make-up dosage of 100 
p.p.m. If the water system could be 
improved so that a concentration fac- 
tor of 2 was possible, then the treating 
costs would drop to approximately half 
or $25.00 because only about 50 p.p.m. 
make-up dosage would be required. 
Likewise, if the system could be main- 
tained with a concentration factor of 
4, the make-up dosage would drop to 
25 p.p.m. and the daily cost to $12.00. 

Let us leave the refining industry 
now and go into a plant representing 
what is currently referred to as the 
lusty baby of the petroleum industry, 
the cycling plant. This is a plant that 
receives natural gas directly from the 
producing formation, extracts the liq- 
uid hydrocarbon content of commer- 
cial value, and returns the residue gas 
to the producing formation. 


In a cycling plant, water is used for 
three main purposes, i.e., steam gen- 
eration, condensing and cooling of 
process streams, and engine and com- 
pressor jacket cooling. For our particu- 
lar problem, we will select the re- 
circulating or absorption oil cooler. 

The natural gas enters an absorber 


column toward the bottom and moves 
upward counter-flow to an absorption 
oil coming downward. This absorption 
oil absorbs from the gas the heaviest 
hydrocarbons present down through 
the butanes and in some cases a con- 
siderable amount of the propane group. 
The absorption efficiency is governed 
by the pressure under which the ab- 
sorber operates and by the tempera- 
ture of the absorption oil and the 
temperature of the incoming gas. This 
absorption oil is almost invariably 
cooled by atmospheric coils within the 
cooling tower. 

All plants that use natural gas as 
the raw charging stock are generally 
similar in type of equipment and proc- 
essing used and the absorber is common 
to all of them. Absorbers are operated 
between 35 and 2000 lb. per sq. in., 
and may operate on anything from a 
fairly dry natural gas recovering 
gal. or less per M. cu. ft. to the 
richer refinery gases recovering 10 gal. 
or more per M. cu. ft. 

Illustrative Conditions 

For this particular problem, we will 
select a plant processing 30,000,000 
cu. ft. of natural gas per day with a 
recovery of 2' gal. of liquid products 
per M. cu. ft. This plant will operate 
with a 190-lb. absorber pressure, re- 
circulating 28 gal. per min. of 
absorption oil per M. cu. ft. of gas and 
effecting about an 85 percent butane 
extraction. The absorption ail is cooled 
in atmospheric sections situated within 
the cooling tower. Condenser surface 
was so designed that about a 4000 gal. 
per min. water recirculation rate would 
cool the absorption oil and process 
streams. This water has a hardness of 
212 p.p.m. due to calcium and mag- 
nesium bicarbonate and has a high silica 
content of 40 p.p.m. It is also corro- 
sive due to 140 p.p.m. of chlorides, 120 
p-p-m. of sulphates, high carbon diox- 
ide content, and the usual amount of 
dissolved oxygen prevalent in cooling 
tower water. 

With an absorption oil temperature 
of 85°F. entering the absorber, a 
recovery of 2' gal. per M. cu. ft. of 
gas is obtained, or a daily recovery of 
75,000 gal. or a monthly recovery of 
2,250,000 gal. of butane and natural 
gasoline or possibly a variety of spe- 
cialty fractions. We will give this 
material an arbitrary value of 2 cents 
per gal. or a gross monthly valuation of 
$45,000.00. Plant performance indi- 
cates that for every 5°F. rise in ab- 
sorption oil temperature, there will be 
a 2% percent drop in absorption effi- 
ciency. Therefore, if the cooling coils 
fouled to the extent that the absorp- 
tion oil temperatures increased 10° F., 
the production for the month would 
be reduced 5 percent, representing 
112,500 gal. or $2,250.00 loss. 

— eee : 
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Keep Engines Running 


at Maximum Output—with Minimum Trouble 


AMERICAN INDUSTRY faces the most crucial 












maximum output, minimum maintenance. Equip 


test in years. Production facilities are strained each one NOW with Protectomotor Intake 
to the utmost as governmental and civilian Filters. Stop trouble where it frequently starts 
orders pile up. Engines must be at peak —in abrasive dust that wears reciprocating 
efficiency. parts, causes valves to stick and burn, reducing 

production as it increases chances for trouble. 
Be sure all Diesel, gasoline and gas engines, "Keep ‘em flying''—equip with Protecto- 


compressors and pumps are equipped for motors now! 







SILENCES, FILTERS AIR 
TO ENGINE INTAKE 


LET UNPROTECTED ENGINE INTAKES DRAW 
WHY IN DUST... CAUSE EXCESSIVE NOISE? 


The Model DS Protectomotor is the only device 
that not only prevents the intake of dust to air- 
breathing machines, but also silenc2s the intake 
sound. 


Construction is simple, rugged and effective, 
possessing many exclusive, patented features 
and special advantages. 


A. Series of cylindrical rectifying chambers of scientific 
diameter to length ratio which smooths out sound 
waves. 

B. Dry Feltex Filtering Medium 99.8%, efficient by Uni- 
versity of California Laboratory tests. 

C. Radial Fin Construction. Permits large area of Filter- 
ing medium to occupy smallest possible space. 

D. Rigid, galvanized mesh frame. 

E. Reinforcing tube. The Mode! DS Protectomotor is 
“built like a battleship." 


“<—MODEL D INTAKE FILTER exten- 
sively used on intake of engines and 
compressors where noise elimination 
is not important. Same construction 
as Model DS except for silencing 
features. 





SLIGHTEST TRACES OF OIL REMOVED FROM AIR TRANSMISSION 
LINES WITH LATEST PROTECTOMOTOR, MODEL AAPHS PIPE LINE 
FILTGR. Staynew engineers have designed an entirely new type of 
pipe line filter, now used extensively for the protection of delicate 
air-powered control devices. This new filter, the Model AAPHS, pre- 
vents the passage of the most minute traces of vaporized oil. The 
AAPHS is actually a ‘‘super’’ filter, used in mest applications as the 
finol of two or more stages of filtration. Construction Features: 
(1) inlet; (2) boffie; (3) Solid Feltex Digcs through which all air 
must pass; (4) carrier tube; (5) outlet; (6) shell; (7) drain cock. 
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xt Adequacy of conventional specifications for lubricating oils 


Manager, Research Division, Lion Oil Refining Company 


Foreword 


LTHOUGH it has been long ob- 
A vious to a few grim realists, the 
grave inadequacy of our conventional 
specifications for lubricating oil has 
but recently begun to receive general 
recognition. 

In retrospect one can find much 
cause to wonder why from the mid- 
thirties and before, conceptions about 
lubricating oils remained essentially 
static for so many years. During that 
period, beginning with the develop- 
ment of acid treating, practically all 
technological developments were 
merely gestures toward greater con- 
formity to semi-philosophical stand- 
ards of what a lubricating oil should 
be. Although the unquestionable pur- 
pose of a lubricant is lubrication, per- 
formance was not made a direct cri- 
terion, but was more or less arbitrarily 
held to be dependent on certain physi- 
cal properties of an oil that at best had 
been very imperfectly shown to be re- 
lated to performance. Such correlation 
as did exist between performance and 
these physical characteristics was based 
largely on comparison of Pennsylvania 
oils with oils of the so-called coastal 
types. 

Fortunately for the former it was 
beneficiary of much the greater 
amount of processing experience, in 
addition to being refinable with rela- 
tive ease to the approximate optimum 
of its potentialities. Moreover, these 
potentialities conformed rather well to 
the lubrication needs of 10 to 20 years 
ago, when the problems were those re- 
lated to comparatively low tempera- 
tures. Even now oils of this type evi- 
dently possess a decided advantage in 
cold weather driving, when conditions 
include cold starting and compara- 
tively low operating temperatures with 
attendant crankcase moisture. 

Moreover, other major uses to which 
heavier petroleum oils were put 20 
years ago were pretty much in line 
with the relative capabilities of highly 
parafhinic oils. On the other hand the 
so-called coastal oils’ only notable ad- 
vantages were their low pour points 
and manifest ability to lubricate Die- 
sels, then rather rare in this country. 
It is not surprising that we came to 
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generalize to the effect that by and 
large paraffin base oils were superior, 
whereas asphalt base oils were inferior. 
It was also natural to conclude that 
mixed base Mid-Continent oils were 
intermediate. 

Easy as it is to comprehend how 
those physical characteristics, which 
roughly denote the degree of paraf- 
finicity, originally came to be accepted 
as standards of quality, it is less clear 
why oil technologists and lubrication 
experts should have been so unrespon- 
sive to the changing views and gen- 
erally progressive attitudes of the 
1920’s and 1930’s when our concepts 
of and approach to motor fuels became 
much more realistic and scientific. It 
may be that until we developed high 
performance fuels and engines, almost 


any oil could do a passable job of lubri- 
cation except at lower temperatures in 
which the paraffinic oils held a dis- 
tinct edge. The older engines not only 
developed less horsepower for a given 
cylinder volume, but with their ample 
non-corrodable bearings provided few 
corrosion worries. 

Both corrosion-sensitive bearings 
and corrosive substances resulting from 
higher operating temperatures were 
still to come. Perhaps necessity was 
too immature to mother invention. 

Nevertheless, increased engine per- 
formance does seem to have long ante- 
dated a thoroughly realistic and scien- 
tific accommodation to its needs. The 
Diesel engine had become well known 
for its lubrication difficulties before 
serious attention was given to drawing 
specifications on the basis of proved 
performance. Finally, when, faced with 
intolerable conditions, a tractor com- 
pany first insisted that the results of 
service tests be the prime considera- 
tion in choice of lubricant, the reac- 
tion of the country’s better petroleum 
technologists and lubrication experts 
was notable for its lack of concur- 
rence. That outstanding among the 
early oils to meet these requirements 
were those very definitely not of the 
type generally held to be superior was 
the cause of caustic comment from 
many a traditionalist. It is a matter of 
record that oils of what was the so- 
called naphthenic type, far outper- 
formed allegedly superior oils. To be 
sure these naphthenics* possessed cer- 
tain rather spectacular deficiencies, 
from which the superior oils were 
relatively exempt, but they did keep 
engines running more days out of each 
month, which to a worried engine 
manufacturer was a fact not to be ig- 
nored. 


It was in effect disregarded far too 
long by many of us who should have 
known better, however. Many oil tech- 
nologists, including the writer, were 
so concerned with tricks like solvent 
extraction to increase paraffinicity that 
they had little thought or time to give 
to finding out about improved lubri- 
cation. The conventional standards 
were so deeply entrenched that we 


*\ore properly called atomatics 
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gleefully noted how—from such stocks 
as Mexican and Smackover—we effec- 
tively removed the sulphur compounds, 
which ingredients, in light of more 
mature knowledge, promise to be the 
best part of the oil. It is now realized 
that drastic solvent extraction meth- 
ods not only remove material prop- 
erly classifiable as chemical debris, but 
tend to remove many of those natural 
additives that act as inhibitors of un- 
desirable reactions and/or impart anti- 
wear properties. But, we learned the 


“hard way.” 





Just why it was necessary to learn 
such basic principles, and why so 
many still have to be shown by costly 
experience that only engine perform- 
ance can be depended upon as a cri- 
terion of lubricants, will probably al- 
ways be somewhat of a mystery. In 
other branches of petroleum technol- 
ogy, we have long operated on the 
basis of sound scientific principles, 
building firmly on a foundation of 
empirical data. In motor fuel technol- 
ogy the basis has long been one of 
realism and cold facts, with imagina- 
tive thinking scientifically conditioned 
by and correlated to carefully ob- 
served results. 

In lubricating oil technology the 


basis has been a highly philosophical 





analyses of a few facts, distinguished 
neither by scope, competence, nor pre- 
cise observation. Logic based on such 
insecure ground has been used to es- 
tablish what a good oil should be; 
legend, not performance, determined 
specifications. Research was far more 
concerned with attempting to find 
more exact or efficient ways to meet 
traditional standards than to determine 
the elements of true excellence. 


Lubricating Oil Specifications 


The sole purpose of specifications, 
whether for lubricating oil, structural 
steel, dried beans, or crushed rock, is 
to insure quality. Regardless of how 
expressed, they presumably require 
that either the quality of the goods 
shall be as high as science and crafts- 
manship can make it, or failing this 
shall be as high as is commensurate 
with price. 

It is elementary that satisfactory 
specifications must be interpretable in 
terms of the service the goods are to 
perform. Whether for use in struc- 
tures, food, or lubrication, specifica- 
tions are imposed because the buyer 
feels that material of such description, 
and only such material, will give the 
right kind of service. Many specifica- 
tions consist of little more than a state- 


ment of performance, the buyer rely- 
ing entirely upon the judgment of the 
seller. In other forms of specifications, 
such as those that restrict physical or 
compositional characteristics, the same 
requirements are implied, the principal 
difference being that the buyer places 
reliance upon his own knowledge or 
judgment. When specifying strength, 
crystalline structure, or chromium 
content the user of the metal believes 
that it will support the necessary 
loads and resist the action of such 
corrosive substances as presumably will 
be present. 

Similarly, when buying oil for his 
trucks he describes an oil that he be- 
lieves will keep his engine in the best 
possible condition for the greatest pos- 
sible time. Except as they may as- 
sure the attainment of this end, the 
specifications on which he buys his 
lubricants can have no meaning. 

So far it has not been possible to 
provide such assurance on the basis of 
laboratory determinations of physical 
characteristics. 

Nevertheless the consumer of lubri- 
cants has been firmly indoctrinated 
with the idea that certain physical 
characteristics of lubricating oils plus 
information regarding the source of 
the lubricant can be used to predict 






LOWER PIPING UPKEEP COSTS 


Lower piping upkeep costs are mainly dependent 
upon the correct selection of valves for the services 
in which they are to be used, and the reputation 
that valve maintains for dependable service and 


low maintenance costs. 


Reed Valves are correctly designed for economy of 
operation in any service and their self cleaning, 
easy operating characteristics are not to be found 
in any other valve on the market. 


Quarter-turn operation . . . lifting and cleaning 
action of the moving disc . . . through conduit . . . 
non-rising stem .. . appropriate materials . . . com- 
bine to assure clean seats of corrosion resistant 
material, positive closure and easy, trouble-free 
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service performance.’:* Even assum- 
ing that some such criteria can or 
could be developed, the connection be- 
tween them and performance is not 
self evident, and remains to be estab- 
lished. Certainly it is not obvious that 
gravity, viscosity, flash, fire, color, 
carbon residue, pour, neutralization 
number, etc., can be interpreted di- 
rectly in terms of engine deposits, 
bearing wear and corrosion, ring stick- 
ing, piston crown scuffing, and other 
elements that are manifest factors in 
maintenance costs, and before one set 
of standards can rationally be used for 
evaluation of the other, the essential 
identity of the two must be established. 
A prerequisite is accumulation of enor- 
mous amounts of carefully recorded 
data. 


Such a correlation has been accom- 
plished when a specific characteristic 
or combination of characteristics has 
been shown repeatedly and invariably 
to produce a specific result. We may 
then justifiably consider that specifi- 
cation of characteristics or combina- 
tion thereof is equivalent to specifying 
a result; and if the former is deter- 
minable with relative ease, its value as 
a specification is obvious. For example, 
if a Conradson carbon test, requiring 
about an hour, could tell us how heavy 
would be the engine deposits after 
15,000 miles of operation, the neces- 
sity of a laborious and expensive di- 
rect determination would be eliminated. 
If the viscosity index or some accel- 


erated oxidation test firmly correlated, 


with the tendency of an oil to form 
deleterious service derivatives another 
simplification could be enjoyed, and if 
flash point was found invariably to 
be quantitatively associated with oil 
consumption, still more time, expense, 
and worry might be saved. 


Regrettably, no notable correlations 
have ever been established between 
these or any other simple laboratory 
tests and service performance. Even 
the best approximations thereto are so 
subject to exceptions that complete 
reliance is impossible. The best indi- 
cate only probabilities. The most that 
can be accomplished by purchasing on 
today’s conventional specifications is 
to improve somewhat the odds of get- 
ting a “reasonably satisfactory” oil; 
the chances that the oil will be an 
extremely bad choice cannot thus be 
eliminated, merely somewhat reduced. 
If the best oil is obtained it will be 
either by pure chance or because 
greater emphasis is placed on service 
data than on conventional criteria. 


The Standard Tests 


Although possibly everyone sufh- 
ciently interested in the subject to 
read this article is reasonably familiar 
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with the A.S.T.M. standard tests for 
lubricants, a brief review of their sig- 
nificance may lead to a greater appre- 
ciation of how they should and should 
not be used. Except for a few used oc- 
casionally or only on certain specialty 
oils, the following covers all the 
A.T.S.M. standard tests plus certain 
unofficial criteria, more or less widely 
believed to be indicative of specific 
propensities of lubricants. 

Depending on the anticipated use, 
personal opinion, custom, etc., certain 
of these properties are evaluated by 
two or more alternate procedures. For 
example, viscosities are determined at 
various temperatures and several forms 
of apparatus; oxidation by Sligh, the 
several manifestations of the Indiana 
procedure, and others. There are also 
several emulsion tests, the more com- 
mon being the well known Demulsi- 
bility and Steam Emulsion tests. 

Commonly, tests are made for and 
oils judged by: 


1. Gravity 9. Conradson 

2. Flash Carbon 

3. Fire 10. Unsulfonated 

4. Viscosity residue 

5. Viscosity 11. Corrosion 
index 12. Sulphur 

6. Pour 13. Oxidation 

7. Color tests 

8. Neutralization14. Emulsion 
number tests 


All but a minor part of petroleum 
lubricants are still sold on the basis 
of these tests, there being a persistent 
belief that either in themselves or 
collectively they denote, at least quali- 
tatively, something that will happen to, 
or because of, the oil in actual serv- 
ice. 

Moreover, much data can and will 
be produced in support of these be- 
liefs, and, unquestionably, a highly 
expert and experienced analyst can de- 
duce many significant and highly prob- 
able happenings by their interpretation 
in light of his empirical knowledge. 
Nearly all are invaluable in process 
control, for these tests are sensitive to 
variations in the nature of the product, 
when and if the raw material source 
remains substantially uniform. It is 
in fact difficult to visualize how these 
tests could be improved upon for con- 
trol purposes, except possibly in minor 
detail. Coupled with the simplicity 
and rapidity of the procedures, they 
possess utility of which control labora- 


tories will doubtless avail themselves’ 


indefinitely. 


For instance, variations in gravity, 
flash, fire, viscosity, and Conradson 
Carbon, either severally or individu- 
ally, are indications of the nature and 
approximate degree of altered condi- 
tions in fractionating equipment. Like- 





wise, many of their relationships (be- 
tween gravity, viscosity, viscosity in- 
dex, flash, fire, and several others) can 
provide pertinent information relative 
to happenings in an extraction plant. 
Color determinations can be made in a 
few seconds, yet judiciously inter- 
preted, color is a highly sensitive con- 
trol standard for many steps used in 
lubricating oil refining. 

Pour is of obvious significance in 
dewaxing operations. All in all, the 
writer would ask for no better ana- 
lytical tools to effect the practical 
purposes of technology. Nor would he 
hesitate to rely on them for selection 
of the more promising avenues of re- 
search, wherein prophecies based on 
them will be subject to confirmation 
or proof of fallacy by less fallible and 
basically meanful evidence. In fact, so 
long as use of these tests is confined to 
competent technologists who are aware 
of their limitations they can be inval- 
uable. 


On the other hand, their very util- 
ity, when kept in their proper place, 
may have been instrumental in bring- 
ing about dangerous reliance outside 
their proper scope. Actually, after 
lubricants have become mere articles of 
commerce and can no longer be viewed 
in light of their technological history, 
these tests are reliable indications of 
few facts that have more than aca- 
demic significance.* *:* 

To the commercial distributor of 
lubricants and his clientele, it is of 
small moment to look at a set of 
A.S.T.M. tests and conclude that the 
gravity, flash, viscosities, and carbon 
residue prove rather conclusively that 
this is a Pennsylvania oil or possibly a 
solvent extracted Mid-Continent oil. 
To be sure such interesting and aca- 
demic probabilities can be deduced; in 
many cases there will be sufficient clues 
to reconstruct almost everything that 
has happened to the oil. What they will 
not show is the obscure “little” differ- 
ences between oils that apparently de- 
termine for which specific uses an oil 
is superior, average, or actively unde- 
sirable. Not in that entire list can be 
found evidence of whether or not the 
oil will leave serious engine deposits or 
be corrosive. The extent of their un- 
questionable significance is confined to 
a few minutiae on which the consumer 
has been oversold by false emphasis, 
but which in fact rarely possess any 
material significance to the average 
user. To the best of the writer’s belief, 
the following is a fair statement of 
what each item of the preceding list 
of conventional specifications signifies. 


Gravity 


Gravity: As this quality is a func- 
tion of several variables, including both 
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volatility and chemical constitution, it 
is by itself practically without mean- 
ing. When considered jointly with vis- 
cosity, flash, and/or fire, it provides a 
rough index of the chemical constitu- 
tion of the major volumetric portion 
of the oil. On an approximate basis it 
serves to classify an oil as paraffinic, 
naphthenic, or aromatic, which, ac- 
cording to popular belief, are terms 
synonymous respectively with good, 
bad, or worse. 


Flash and Fire 


Flash and fire, like others of the 
standard tests, are significant in con- 
nection with plant control. From the 
consumer’s viewpoint they are consid- 
ered, with some evidence of validity,* ’ 
to be indicative of consumption in hot 
ventilated lubrication such as the cyl- 
inder walls and pistons of internal- 
combustion engines or compressors. 

These properties are partial indices 
of volatility and also of tendency to 
evaporate at temperatures encountered. 
The writer is unfamiliar with any pre- 
cise correlation between flash and fire 
and oil consumption although there is 
much evidence that a relationship does 
exist.**? One thing does appear evident: 
the variation of flash and fire between 
well fractionated oils of the same vis- 
cosity but of different source can only 
be a minor factor in the cost of lubri- 
cation. There is in fact some amount 
of data interpretable as evidence that 
the amount of consumption due to a 
moderate vaporizing tendency of oils 
is desirable from the viewpoint of 
maintaining cleaner engine parts. 

The theory that compressor lubri- 
cants of low flash and fire are unduly 
hazardous seems logical but cannot be 
considered as definitely established, and 
in view of the air-oil ratios to be 
found in compressor cylinders, appears 
very doubtful. 

As is the case with the majority of 
conventional standards, there is a pos- 
sibility that by painstaking observation 
flash and fire might be correlated with 
performance to provide much more 
definite and reliable information than 
they do at present. Doubtless much of 
the significance at present attributed 
to them is factual, possibly more is 
wholly or partially untrue. All of it is 
so contaminated by lack of adequate 
confirmation that complete reliance 
can be placed on little or none. 


Viscosity 


One of the few things we seem to 
know about viscosity is that, other 
things being equal, heavy-bodied oil 
will support a greater load and seal a 
bigger hole than will an oil of lower 
viscosity. We also can accept as rea- 
sonably well proved that oils of higher 


viscosity will rob a system of more 
horsepower, notably at high speeds, 
than will thinner oils.® Furthermore, 
we know that an oil that is extremely 
viscous at low temperature can cause 
very bothersome starting troubles. 1° 
In fact, we know so much about vis- 
cosity, often in a contradictory sense, 
that it can well be wondered whether 
our knowledge is of much use; possibly 
it is fully as confusing as enlighten- 
ing.’* Certainly, we cannot with assur- 
ance determine the proper SAE grade 
for many uses except by service per- 
formance any more than we can deter- 
mine generally by conventional stand- 
ards what oil is best for a specific 
duty.*? 


Viscosity Index 


Viscosity index is an indication of 
how greatly the viscosity of an oil 
will change with temperature change. 
Much has been written and spoken 
showing the logical importance of this 
property.** On the other hand, purely 
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factual evidence seems a bit scarce, 
although in unconvincing amount and 
Scope it exists as a matter of record. 
Even the facts seem to have become 
inflated with logic, such as the deduc- 
tion that the way to obtain adequately 
low starting viscosities and maintain a 
sufficiently high operating viscosity is 
to raise the viscosity index.'*, The 
writer is familiar with some excellent 
work to establish the “maximum per- 
missible viscosity for easy starting,” 
but has yet to see it associated with a 
careful determination of the lowest 
permissible operating viscosity. There 
is little reason to believe that at least 
most of the equipment requiring a low 
viscosity oil for starting will not be 
satisfactorily served, as far as viscosity 
can serve, at any operating tempera- 
ture likely to be encountered in the 
same locality and same season just as 
well by a 70 viscosity index, a 50 vis- 
cosity index, or even a zero viscosity 


index as by one of 110 viscosity in- 
dou.** 8 
















with J-M 420. 


At least, that’s what many 
operators in the field report. 
They say it’s due to the fact 
that J-M 420 Rotary Lining 
provides such unusually even 


Well, perhaps our artist did 
take us too literally — even 
420 Lining won’t make brak- 
ing that easy. But it is a proved 
fact that drilling is a lot sim- 
pler when the rig is equipped 


feed-off and easy load con- 
trol. Rim scoring is minimized, 
too. And J-M 420 keeps on 
delivering these advantages, 
for it’s tough and durable, 
hard to wear out. 

That’s why most manufac- 
turers of drilling rigs use J-M 
420 as original equipment. For 
details, write for brochure 
FM-10A. Johns-Manville, 22 
E. 40th St., New York, N. Y. 


JM) Johns-Manville 420 ROTARY LINING 
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As a matter of fact, viscosity index 
has been given relatively little direct 
consideration as an indication of vis- 
cosity-temperature susceptibility. In 
the writer’s experience the emphasis 
has nearly always been placed upon it 
as a secondary standard of paraffinicity. 


Pour 


Pour, contrary to popular belief, 1s 
far from a reliable indicator of the 
lowest temperature at which an oil 
will flow and/or reach the areas to be 
lubricated. A new criterion of this 
obviously important consideration 1s 
needed. Pour does provide useful in- 
formation relative to storage and man- 
ufacturing control of an oil; but as a 
service guide it is merely indicative of 
a temperature that is indefinitely 
greater than that at which the oil will 
717 


retain mobility. 


Color 


Any significance the user of an oil 
can attribute to color is so hedged 
about by conditions and qualifications 
as to render it absolutely without 
meaning as a specification. Its value is 
limited exclusively to those concerned 
with technology. As fluorescence can 
be imparted at will, it too is devoid of 
meaning. 


Neutralization Number 


Neutralization number is a subject 
that could be discussed at great length. 
From the technologist’s viewpoint it is 
very useful. From the user’s—and 
when referring to fresh oil—it can be 
dismissed on the grounds that estab- 
lished manufacturers of lubricants 
simply do not market oils of initially 
excessive acidity. 

Its significance lies in the increase 
in acidity in service. Although the 
subject is too extensive for general 
discussion here, it is well to note that 
a rapid and continued increase of neu- 
tralization number has been shown to 
be related to unsatisfactory perform- 
ance.'® Nevertheless it is a secondary 
rather than a direct criterion;'” a tool 
probably best reserved for technology 
and research. It would seem that its 
practical corollaries could be most 
surely and best served by blanket speci- 
fications stated directly in terms of 
service. 


Carbon Residue 


Carbon residue (Conradson Carbon) 
belongs in a category that inherently 
warrants suspicion. The procedure ap- 
pears to have been derived primarily 
from logic rather than experimental 
correlation with facts. As has proved 
true with other conventional stand- 
ards, experience has shown that carbon 
residue can be usefully employed in 
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petroleum technology. Likewise shown 
is the falsity of the popular concept 
that this property is a suitable means 
for predicting engine deposits.2°t°26 It 
can be argued that it is a factor in 
such deposits but it definitely is not a 
controlling factor. Oils with relatively 
high carbon content can give very 
clean operation, others with much 
lower values can cause very serious 
carbon and lacquer troubles, referring 
of course to the values obtained on the 
fresh oil. 

In practice the production and de- 
position of carbon is a highly compli- 
cated procedure compared to the rapid 
laboratory method. In fact, mere pres- 
ence of carbon-forming material does 
not mean that deposition will ensue. 
For example, highly detergent oils can 
show large carbon residue values and 
still leave the engine clean. It is not 
desirable to discriminate against a low 
carbon residue oil, which may possess 
virtues not apparent from its super- 
ficial characteristics.**: **: * 


Unsulfonated Residue 


Unsulfonated residue, as a research 
tool, gives a semi-quantitative indica- 
tion of paraffinicity. It is not an indi- 
cation of stability in the practical 
sense: White oils meeting unsulfonated 
residue requirements by a large margin 
usually stand up poorly in service. As 
it is only rarely used in lubricant 
specifications, it has only a minor bear- 
ing on the present subject. 


Corrosion 


Certainly in its present form the 
common copper strip test for corrosion 
is of little value. To be sure some oils 
that show positive are corrosive, but 
some of the very best oils from the 
corrosion viewpoint also show positive; 
and many highly corrosive oils show an 
unquestionable negative. In fact, the 
writer has seen negative, but corrosive, 
oils changed by the use of inhibitors to 
positive but non-corrosive oils. 

In view of such a situation the true 
value of this highly regarded test 
would appear to be conservatively 
stated as questionable.*” 


Sulphur Content 


Specification of maximum sulphur 
content, without specification of the 
form wherein such sulphur exists, rep- 
resents about as arbitrary and useless 
a specification as can be conceived. 

By far the greater portion, and 
probably all, the sulphur that can sur- 
vive the more usual procedures of pe- 
troleum lubricant refining appears to 
be not only harmless but extremely 
beneficial. The literature is replete with 
confirmatory matter on this point. 
Patents covering the use of sulphur 


compounds as agents to promote oil- 
iness, film strength, stability, etc., are 
numbered by the hundreds.*':** 

The widely believed legend that sul- 
phur in an oil denotes corrosiveness is 
absolutely lacking in foundation.** *4 
The fallacy doubtless arises from 
knowledge that certain familiar forms 
of sulphur, rarely if ever present in 
properly refined petroleum lubricants, 
are Corrosive to various metals. Known 
corrosive forms include elementary, 
sulphur, sulphuric, and sulphurous 
acids, their anhydrides, and a few 
others. 

It is of interest to note that work 
carried out by some of our outstand- 
ing students of fuels and lubricants 
has shown that sulphur “contamina- 
tion” of lubricating oil by a high sul- 
phur motor fuel can very effectively 
reduce bearing corrosion.*° 


Oxidation Tests 


The inadequacy of existing oxidation 
tests is well recognized by nearly all 
competent authorities.*® **:** Unques- 
tionably they can be used to obtain 
useful information, but their scope is so 
greatly restricted that they, like others 
of the conventional tests, should be rel- 
egated to purposes of research and con- 
trol in the hands of those familiar 
with them.*® Like the copper strip test 
they have been found to give a poorer 
rating to an oil after it has been im- 
proved; being notable for a tendency 
to show as “undesirable,” additives that 
are highly useful as oxidation inhibi- 
tors. 

We badly need a reliable oxidation 
standard. In view of the present atten- 
tion being given the matter, its advent 
may not be far distant. 


Emulsion Tests 


Emulsion tests: The writer must 
confess to inadequate knowledge per- 
taining to the proved relationships be- 
tween these widely specified tests and 
performance in actual service. Evi- 
dently users of turbine oils find them 
useful tools; logically there could be a 
connection—as some believe—between 
them and the propensity of a motor 
oil to form cold weather emulsions; 
but logic, as repeatedly stressed herein, 
is forgetful of factors that are ex- 
tremely important, and it can be 
imagined that conditions in the scrup- 
ulously clean laboratory vessels used to 
test clean fresh oil might deviate very 
materially from an automobile crank- 
case. The writer is definitely skeptical 
of the general utility of emulsion 
specifications and, moreover, has found 
the opinions of those he has consulted 
to be distinctly hazy on this point. 
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Plantation Pipe Line Pumping Stations 


Feature Automatic Control 





UMPING stations on the Planta- 

tion Pipe Line, longest line ever 
laid for transportation of refined pe- 
troleum products, are of modern ar- 
chitectural design, each being divided 
into a pump room, control room, and 
tool room. The manifold platform, an 
important part of the layout, is out- 
side the pumping station proper. A 
glass partition separates the control 
room and the pump room; all other 
rooms are separated by solid partitions. 


Automatic Control 


An important feature of the stations 
on the line is the system of automatic 
control. The entire operation of the 
pumping station may be started or 
stopped by means of electric controls 
operated from the control desk, which 
is situated in a control room elevated 
3 ft. above the level of the pump room 
floor and from which a complete view 
of the pump room may be had. The 
system installed marks a new high in 
automatic control of pumping stations 
and is the result of engineering de- 
velopments accomplished by joint ef- 
fort of Plantation engineers and en- 
gineering staffs of equipment manu- 
facturers. 


To describe in detail the method of 
control: on the control desk each con- 
trol valve throughout the station is in- 
dicated by a green light and a red light. 
When the light is green the valve is 
closed; when red the valve is open. All 
control valves are motor-operated. 
When the station is shut down and it 
is desired to resume operation, the 
Operator pushes the start button for 
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on line of such large capacity 


the No. 1 pump. Without further con- 
trol there follows in sequence these 
operations: (1) the suction valve on 
pump opens; (2) vent valve on pump 
case opens to clear vapors from the 
pump; (3) pump motor starts and 
comes up to speed, and (4) valve on 
pump discharge line is opened, placing 
unit on the line; vent valve closes 
simultaneously. 

Starting of the No. 2 pump is ef- 
fected in the same manner. 

When it is desired to shut the station 
down stop buttons are pushed and the 
reverse sequence occurs. 


Failure of the mechanism to func- 
tion at any point is indicated immedi- 
ately by the red and green lights on the 
desk. 


Series Pumping 


Pumping equipment is somewhat un- 
usual and, according to Plantation en- 
gineers, this is the first application of 
series pumping on a line of such large 
capacity. Each station has two spe- 
cially designed centrifugal pumps ar- 
ranged in series. On the 12-in. section 
of the main line the pumps are direct- 
driven at a speed of 3600 r.p.m. by 
600-hp. explosion-proof motors, the 
most powerful of this type ever built. 
On the 10-in. section of the main line 
pumps are driven at the same speed 
by 450-hp. explosion-proof motors. As 
all motors, switch gear, and controls 
are explosion-proof, no firewalls are 
required in the pumping stations. Cast- 
ings for all motors are identical, thus 
only two standby motors are necessary 
along the entire 788 miles of the main 


xp Only one operator required for each shift as result of new 


control system—Marks first application of series pumping 


line. All electric power is taken from 
public utility lines. 


Dispatching 
Pumping stations are connected by 
direct teletype over a leased circuit. 
By means of the teletype the consignee 
is advised when a tender enters the 
line and when it may be expected to 
arrive at its destination. Recording 
gravitometers, accurate to within 0.022 
deg. by weight, are installed on the line 
at each pumping station and terminal. 
This equipment records constantly the 
specific gravity of the product being 
pumped, and as a change in specific 
gravity indicates a change in product, 
it can readily be determined when re- 
ceipt of a tender has been completed 
and the flow should be switched into 
another tank. Volume delivered is de- 
termined by use of accurately cali- 
brated volume meters. Accurate and 
careful handling of the product is thus 
assured, and “heart” cuts can be taken 
from the line with no chance of error. 
Use of the gravitometer obviates the 
need for water slugs to separate the 
various products pumped through the 
line, such as gasoline, kerosine, etc. 
This has beneficial results. Water haze 
in kerosine is thus eliminated; con- 
tamination and slop also are reduced. 
Stations are being operated at a 50 
lb. per sq. in. suction pressure and a 
900 lb. per sq. in. discharge pressure. 
As designed, the stations can and 
are being manned by one operator for 
each 8-hour shift. In addition to a 
crew of operators sufficient for 24- 
hour a day pumping, a chief engineer 
resides at each station. 
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Compressor-Absorption Type Gasoline 


Plant Produces Four Products 


x+ Natural gasoline, normal butane, isobutane, and propane 
manufactured by new Oklahoma installation—Two-stage 
compression utilized 


ee four prod- 
ucts, natural gasoline, normal 
butane, isobutane, and propane, War- 
ren Petroleum Corporation’s compres- 


sor-absorption gasoline plant in the 
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Managing Editor 


Cumberland field, Oklahoma, is now 
in operation. This is one of the several 
plants given high priority rating by the 
government last fall because of the 
need for isobutane, a product essential 
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in the manufacture of 100-octane avi- 
ation gasoline. Despite this high prior- 
ity rating, however, the scarcity of 
materials prompted the salvaging and 
rebuilding of certain used equipment 
available from other of the company’s 
properties. Such equipment was in- 
stalled in instances where it was felt 
the war effort would be aided, either 
by releasing for other purposes new 
equipment that would be required or 
by preventing delayed construction of 
this plant. For the most part, however, 
equipment throughout the plant is new 
and is typical of the most modern in 
gasoline plant usage. 

The Cumberland field is entirely an 
oil-producing area. Casinghead gas 
from the 45 wells connected to the 
plant is trapped off the well separators 
at atmospheric pressure and brought to 
the plant under 3 to 5 in. of vacuum, 
being transported to the plant through 
an 18-in. main line three-fourths mile 
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Interior of compressor building 
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in length. The plant is situated that 
distance from the field and on high 
ground due to the fact that when the 
Denison Dam project is completed the 
entire Cumberland field will be under 
water. Laterals from the main line to 
the wells vary in size from 14 in. 
down to 6 in. 


Processing Cycle 


Arriving at the plant the gas is 
passed through an inlet scrubber prior 
to entering the first-stage of compres- 
sion, where it is compressed from the 
plant intake pressure to 40 Ib. A small 
amount of gasoline is recovered in this 
stage of compression and is charged 
directly to the dephlegmator in the ab- 
sorption system. The temperature of 
the gas when leaving the first-stage 
compressors is approximately 150°F. 
and is reduced to atmospheric tempera- 
ture before going to the second or high 
stage of compression where the pressure 
is increased from 40 lb. to 300 lb. The 
temperature of the gas leaving these 
compressors is about 200°F., and is 
reduced to atmospheric, or approxi- 
mately 75°F., by, the second-stage gas 
coolers situated in the base of the cool- 
ing tower. The compressors are 200-hp. 
horizontal units. There are nine 17-in. 
low-stage compressor cylinders, ten 
8-in. high-stage compressor cylinders, 
and one 7-'n. cylinder for recompress- 
ing. 

One-half, or slightly more, of the 
plant’s total gasoline production is re- 
moved from the gas stream by high- 
stage compression and this product is 
charged directly to the de-ethanizer, 
which is operated at a pressure of 350 
lb. and a temperature of 250°F. Ethane 
is taken from the top of this tower 
into the residue system. The bottoms 
go to the depropanizer, which is oper- 
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Interior of pump house. Control 
panel in background 
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ated at a pressure of 230 lb. and a 
temperature of 262°F. The top prod- 
uct, propane, after being dehydrated, 
is sent to storage, then transferred to 
a loading rack and into tank cars for 
shipping. A limited amount of the pro- 
pane, however, is blended with normal 
butane for the purpose of serving rural 
users of this liquefied petroleum gas 
who do not have natural gas available. 
Because the gas is slightly sour, bot- 
toms from the depropanizer are treated 
before being passed to the debutanizer. 
The treaters are operated at a pressure 
of 130 lb. and at a temperature of 
120°F. The bottom product of this 
tower is natural gasoline. The top 
products are butane and isobutane, 
which go to the deisobutanizer, oper- 
ated at a pressure of 85 lb. and a bot- 
tom temperature of 140°F. Isobutane 
is taken from the top of the tower and 
normal butane from the bottom, both 
products being sent to storage. Between 
each of these columns, of course, the 
products are cooled. 


A departure has been made in the 
method of charging the several frac- 
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Atmospheric-type cooling tower with 
15 bays 





tionating columns, in that the product 
is transferred from one to the other by 
pressure rather than pumped. To ac- 
complish this, static pressure liquid 
controllers are installed on all tower 
reflux tanks to control the pressure on 
the columns. The one exception is the 
de-ethanizer column where a_back- 
pressure valve has been installed to 
serve the same purpose. To operate such 
a system the product must be pure so 
that the reflux tanks can “run full.” 

After the gas from the high-stage 
compressors has been cooled from 
200°F. to 75°F., it passes through a 
scrubber and into the absorber, which 
is operated at a pressure of 300 Ib. Lean 
oil is charged to this absorber at a rate 
of 150 gal. per min. by a 16 by 6% 
by 14 reciprocating duplex steam- 
driven pump. 

Rich oil from the absorber passes to 
a vent tank and then the vapors are 
vented into the suction of the high- 
stage compressors. Rich oil is dis- 
charged from the vent tank through 
heat exchangers to the still. Vapors 
from the still run to the dephlegmator, 
then through primary and final con- 
densers, the product discharging into 
the raw make tank operated at 50-lb. 
pressure. The contents of this tank are 
charged to the de-ethanizer column. 
Vapors from the raw make tank are 
passed to the recompressor and the gas- 
oline removed there at a pressure of 
300 Ib. is charged to the de-ethanizer, 
whereas vapors off the recompressor 
accumulator are passed to the absorber. 


Product Storage 


Product storage consists of four 
tanks having a capacity of 24,000 gal. 
each for natural gasoline; two tanks of 
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Emsco advanced engineering again 

successfully supplies a very urgent requirement of the 

oil industry . . . a power slush pump with greater horsepower capacity 

and strength for a given size, yet smaller and lighter in weight. All-steel construc- 

tion, with fabricated power ends and cast steel fluid ends, effects enormous 

reductions in weight while providing greater strength than ever has been avail- 
able in equipment of this type. 

The 7!/," x 12" size is the only pump of comparable bore, stroke and horse- 
power that can be mounted side by side on a trailer, in operating position, within 
highway reqirements of 8-ft. in width. They are sufficiently light to be mounted 
on a gooseneck trailer. 


All sizes are completely roller bearing equipped, including wrist pin and eccen- 
tric bearings. Renewable crosshead guides in frame, with needle-type roller 
EMSCO ADJUSTABLE POWER PUMP SPAC- bearings in crosshead. Wide faced herringbone gears of heat-treated alloy steel; 


ERS keep pumps in perfect alignment, and fluid liners exposed to view; complete automatic circulating oil bath throughout. 


eae cle cee These and other exclusive features are responsible for the power-plus capacity, 


and less operating difficulties. the flexibility, and economical performance of Emsco pumps wherever used. 


EMSCO DERRICK & EQUIPMENT COMPANY 


Plants: Houston Los Angeles Dallas 


Less Wei ght and Plus The Strength 
der Horsepower Capacity s and Ruggedness of Steel 
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the same capacity for normal butane; 
two tanks each having a capacity of 
12,000 gal. for isobutane, and two 
12,000-gal. tanks for propane. These 
products are pumped 4! miles to the 
loading rack through one 4-in. and one 
2-in. line. For pumping the liquefied 
petroleum gases two 8 by 12 close- 
clearance steam-driven pumps are used. 
Natural gasoline is pumped by a 10 by 
41% by 10 steam-driven duplex pump. 


Water System 


Two water wells 250 ft. deep pro- 
vide the plant with a soft water of 
only 1'% grains hardness. The water is 
lifted by two 8-in. deepwell turbine- 
type pumps driven by 10-hp. motors, 
each having a capacity of 100 gal. per 
min. Discharge is into two 750-bbl. 
tanks. Overflow from these tanks is 
into the base of the cooling tower. A 
line from the tanks connects with a 
250-gal. boiler feedwater tank. A con- 
nection is also made to this line to pro- 
vide make-up water to the jacket- 
water cooling system. The latter sys- 
tem, incidentally, is closed, water being 
circulated by a 5-in. centrifugal pump 
driven by a 20-hp. motor. 


Steam System 


Four 125-hp. oilfield-type boilers, 
operating at a pressure of 300 lb., pro- 
vide steam. Condensed steam is utilized 
as much as is possible, very little make- 
up water being required. Low-pressure 
condensate from the distillation unit 
and from reboilers of the several frac- 
tionating towers dumps into the low- 
pressure condensate tank. This is 
picked-up and pumped to the high- 
pressure condensate tank in the boiler 
house. High-pressure steam from the 
preheaters dumps into the high-pres- 
sure condensate tank. Whatever make- 
up water is required is also pumped 
into this tank. 
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Cooling Tower 


The cooling tower, with 15 bays 
and of the atmospheric type, has a 
two-system hookup. One system, in 
which the water is circulated by a 
1125-r.p.m. centrifugal pump driven 
by a 20-hp. motor, picks up the water 
from the tower basin and discharges 
directly to the sprays serving the jacket 
water and primary coolers. This system 
also is arranged to control temperature 
on the coils through which pass reflux 
from the fractionating columns. On 
the other system a 35-hp. motor drives 
a 6-in. 1750-r.p.m. centrifugal pump 
that circulates water from the basin 
over the top of the tower. A similar 
unit serves as a standby. 


Oil Reclamation 


Absorption oil is taken from the bot- 
tom of the still and passed through a 
reclaiming unit where it is heated by 
steam to a temperature of 385°F., 
eliminating the impurities and leaving 
the oil reconditioned for return to the 
lean oil storage. This unit will reclaim 
60 gal. of oil an hour. 


Generating Equipment 

Equipment for generating electricity 
consists of two 125-kw. generators 
driven by 200-hp. gas engines, one unit 
being used as a standby. 


Compressed Air 

Compressed air is provided. by an 
automatically controlled 8 by 41 by 8 
steam-driven compressor as the main 
unit, and an auxiliary unit consisting 
of a 6 by 31% by 5 compressor driven 
by a gasoline engine. 


Processing Pumps 


Pumps used in processing consist of 
the following, all steam-driven: 








General view of the 
processing area 
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Raw make charge pump, 8 by 5 by 


12 


De-ethanizer reflux pump, 6 by 5 
by 12. 

The standby for these two pumps is 
a 10 by 5 by 12. 

Depropanizer reflux pump, 6 by 5 
by 12. 


Debutanizer reflux pump, 6 by 6 by 
12 


De-isobutanizer reflux pump, 6 by 6 
by 12. 

The standby for these three pumps 
is a 6 by 6 by 12. 

The abovementioned pumps are all 
of the close-clearance type; the follow- 
ing are simplex: 

Two condensate pumps, 7'/2 by 414 
by 10. 


Two dephlegmator reflux pumps, 8 
by 5 by 12. 


Gas Analyses 

Numerous fractional analyses have 
been made both of the intake gas to the 
plant and of the residue gas. The fol- 
lowing analyses are considered repre- 
sentative. 


FRACTIONAL ANALYSIS OF INTAKE GAS 


Gas volume, Gal. per 





Component percent M. cu. ft. 

Methane 75.79 

Ethane 9.25 

Propane 6.69 1.84 

Isobutane 1.49 0.49 

n-butane 2.90 0.93 

Pentanes plus 3.88 1.49 
Total 100.00 4.75 


FRACTIONAL ANALYSIS OF RESIDUE GAS 


Gas volume, Gal. per 





Component percent M. cu. ft. 
Methane 88.17 
Ethane ; 9.09 
Propane 2.74 0.75 
Total 100.00 0.75 
Contractor 


Gasoline Plant Construction Cor- 
poration, Houston, Texas, acted in the 
capacity of designing and construction 
engineers, and built the plant in coép- 
eration with engineers of the Warren 
Petroleum Corporation. 
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Pipelines don’t wait for empty tank cars, highway ~~ 

haulers, barges or tankers to deadhead back. No ete go | 
demurrage. No lost time. No need for extra storage This song — 
facilities. Economic conservation instead of waste. 

Faster, lower cost handling in any weather, reflected 

in lower cost to the producer, refiner, marketer and 

consumer. Pipelines—the better way! 


And Buckeye Trenchers—the better way to get pipe- 
lines down. Faster for short loops or gasoline, natural 
gas and crude mainlines. Tough as a “leatherneck,” 
they take it as it comes; no babying, no need to spar 
for an easy right-of-way. They trench in anything 
short of solid rock. 


Plus values built into every Buckeye Pipeline 
Trencher assure maximum speed and lowest operat- 
ing and maintenance costs on every trenching job— 
stress-proof support for the digging wheel, power- 
loss eliminating method of driving digging wheel, 
more rugged and more variable transmission, tougher 
non-clogging crawlers, and sharp-cutting cleaner 
dumping digging buckets. Gasoline or diesel power. 


Get the facts and you'll get a Buckeye! 


© BUCKEYE TRACTION DITCHER CO. 
Findlay, Ohio 





Zitpuckeye 


Convertible Shovels Trenchers Tractor Equipment R-B Finegraders Road Wideners 











From Washington 





Statement on Revocation of P-83 


Revocation of Preference Rating Order P-83 by 
the War Production Board means that, hence- 
forth, oil industry supply houses will maintain 
minimum geoctical inventories through Preference 
Rating Order 98, the OPC announced April 18. 

The OPC statement follows: ; . 

“Originally established to aid suppliers in 
bringing their inventories up to a minimum oper- 
ating level, P-83 permitted supply houses to 
obtain materials on a quarterly basis. When WPB 
issued P-98 and Form PD-1-a, there was no fur- 
ther need to continue P-83. Hence, P-83 has been 
revoked. 

‘‘Under P-98, suppliers may maintain a 90-day 
stock of materials, or the equivalent of a min- 
imum practical inventory. ye ee may apply 
ratings to obtain materials scheduled to be de- 
livered to am operator or to replace inventory 


Statement on Additives 


The following was issued April 23 by OPC: 

“Wider latitude in the use of additives in 
extreme-pressure lubricants for passenger cars was 
authorized today by the Office of Petroleum Co- 
ordinator Harold L. Ickes in an amendment to a 
formal recommendation (No. 40 of the Co-ordi- 
nator). 

“Under the original recommendation, which 
was issued on March 16, manufacturers and dis- 
tributors of lubricating oils and greases were 
called upon to eliminate additives in extreme- 
ressure lubricants used in civilian passenger cars 
S substituting a straight mineral oil type lubri- 
cant for transmissions and by eliminating the 
manufacture of chassis lubricants containing an 
additive requising chlorine in its manufacture. 

‘‘Now, manufacturers may use additives for 


material that already has been delivered to an 
operator. 

‘“‘Under no circumstances, however, can a sup- 
plier apply for ratings under P-98 if he can make 
deliveries to the operator and still maintain a 
minimum practical inventory. If, in making de- 
liveries, the supplier reduces his stock below the 
minimum inventory, he can use the rating applied 
by an operator only to the extent necessary to 
build up the inventory again to a minimum level. 

‘‘Manufacturers may apply ratings under P-98 
to reacquire a minimum practical inventory only 
if the manufacturer applies the rating before he 
completes the delivery of materials rated by the 
operator. 

“Suppliers, however, may defer application of 
ratings until they can place a purchase order or 
contract for the minimum quantity of materials 


(Recommendation 40) 


passenger car lubricants but are called upon to 
reduce the amount used to ‘whatever extent pos- 
sible and practicable.’ 

“The reduction, however, must be at least 25 
percent of the amount of additives used in ex- 
treme-pressure lubricants in the calendar year 
1941. In computing this minimum reduction, 
manufacturers may allow an adjustment upward 
or downward in the direct proportion that civilian 
sales this year bear to 1941 sales. 

‘The amendment, by allowing flexibility in 
the use of additives for passenger car extreme- 
pressure lubricants, avoids the necessity of using 
steel for new equipment and at the same time 
reduces the quantity of additives used, 

“‘Deputy Co-ordinator Ralph K. Davies stated 
that whereas the amendment permits marketers 


Priorities for Foreign Operators 


Delivery of materials required by operators of 
oil enterprises in foreign countries will be ex- 
pedited by the foreign petroleum industry mate- 
rial rating plan, which a recently become effec- 
tive, the OC stated April 28. 


The plan, issued by the War Production Board, 
does not affect operators whose businesses are in 
Canada or in the United States, its possessions, 
and its territories. 

To obtain priority ratings under this plan, re- 

uests must be filed with the Board of Economic 

arfare, Washington, D. C. The plan will ter- 
minate on September 30. 


Form PD-311 will be used in applying for pri- 
ority ratines. This form must be filed with the 
Board of Economic Warfare, where the data will 
be first considered for foreign clearance. The 
form will then be sent to the Office of Petroleum 
Co-ordinator for analysis as to the material needs 
of various petroleum operators. Then the infor- 
mation will be transmitted to the War Production 
Board, which will assign preference ratings. 


If favorable action is taken upon a request for 
materials, the operator will be informed imme- 
diately. Before the operator can apply his prefer- 
ence ratings, however, he must obtain either from 
the Board of Economic Warfare or the Office of 
Lend-Lease Administration a Certificate of Assign- 


ment of Preference Ratings and an export license 
or a statement of authority to export. 

Because requests for materials under the plan 
are reviewed by four agencies—OPC, WPB, BEW, 
and Lend-Lease—it is necessary that operators file 
six copies of all information accompanying Form 
PD-311, which also must be submitted in sex- 
tuplet. The six copies may be submitted as an 
original and five carbon copies, or, if the appli- 
cant desires copies for his own records, may be 
mimeographed. 

As it is the policy of the four agencies that 
the supply of scarce material available for the 
petroleum industry be used as effectively as pos- 
sible, Deputy Petroleum Co-ordinator Ralph K. 
Davies suggested that operators maintain inven- 
tories at a minimum practicable level. 

When reviewing requests for materials, the 
agencies will take into consideration existing in- 
ventories and amounts previously used as com- 
pared with anticipated requirements. If an oper- 
ator believes that this comparison does not ade- 
quately indicate his position with respect to cer- 
tain items, he may submit additional information 
in a letter. This information also must be sub- 
mitted in sextuplet. 

In filling out Form PD-311, operators must 
distinguish material requirements according to 
one of five classes in which the materials are 
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obtainable under their customary terms. This pro- 
vision was made so that suppliers who get reduced 
prices for bulk purchases can continue to obtain 
their usual terms. he? 

“Suppliers electing to defer the application of 
their ratings, so as to make bulk purchases, must 
apply the ratings within three months after rating 
paachese orders have been received from oper- 
ators. 

“‘When ratings of orders under P-98 do not 
conveniently permit a supplier to maintain his 
inventory at a working level, he can apply for 
assistance under Form PD-l-a, or under the 
procedure called for when a conservation or lim- 
itation order is involved. These forms are checked 
and analyzed by the Office of Petroleum Co-ordi- 
nator before a rating is issued by the War Produc- 
tion Board.”’ 


to use extreme-pressure lubricants containing ad- 
ditives in civilian passenger cars, at the same 
time it keeps the amount of additives used within 
the quantity allocated to the oil industry. 

“The amendment also includes fire department 
cars meee the vehicles that may use lubricants 
marked ‘Not for use in passenger cars.’ 

‘‘Manufacturers have been requested to report 
the results obtained through application of the 
recommendation. Under the original authoriza- 
tion, the reports were to have been forwarded to 
the Office of Petroleum Co-ordinator, Washing- 
ton, D. C., within 45 days after the recommenda- 
tion was issued. The amendment, however, calls 
for two reports and sets the dates: The first is to 
be forwarded on May 15 and the second on 
July 1.” 


grouped. These are indicated in detail in the 
plan, mimeographed copies of which may be 
obtained by writing to OPC. 

In addition, the plan requires that operators 
file separate PD-311 forms for each branch of 
the industry in which materials are required— 
production, refining, transportation, or market- 
ing. Requests submitted to each branch should be 
for materials in that branch only. 

Form PD-311 was drafted so that an operator 
can present all essential information in one ap- 
plication. It is based on discussions of policy 
concerning military needs for oil, materials sup- 
ply. foreign relationship, shipping space, and 
other matters of critical importance. 

‘*The use of Form PD-311 will simplify appli- 
cations for priorities and will eliminate the use 
of a multiplicity of individual forms that other- 
wise would be required from an operator before 
the four agencies could consider an application,”’ 
Davies said. 

He added that oil companies thus can expect to 
receive materials much sooner through Form 
PD-311 than would be possible by the use of a 
combination of forms. 

Each copy of the gen submitted to the 
Board of Economic Warfare must be certified to 
by an authorized official of the company request- 
ing the rating. 


Asks Formulation of Oil-Field Development Program 


The petroleum regulatory agencies of the oil- 
producing states were requested April 30 by the 
Office of Petroleum Co-ordinator Harold L. Ickes 
to assist Operators in the formulation of oil-field 
development and production programs that will 
be of maximum benefit to the war effort. 

Issued by Deputy Co-ordinator Ralph K. 
Davies, the appeal was made at the suggestion of 
the National Conference of Petroleum Regulatory 
Authorities. A resolution adopted by that Confer- 
ence asked that the OPC ‘‘encourage regulatory 
bodies to co-operate with operators in filing pool 
applications for exceptions to M-68 by having 
hearings and transmitting transcripts of these 
hearings’’to Washington for consideration and 
action. 

M-68 is the War Production Board conservation 
order that prescribes basic requirements governing 
the spacing of oil and gas wells. the number of 
pumping units that may be installed, and the use 
of other production equipment. 

The order requires oil wells to be drilled on 
40-acre units and gas wells on 640-acre units, but 
permits the granting of exceptions whenever these 
are decmed necessary to promote the war effort. 

“Approval of applications for exceptions to 
M-68 is not extended readily,’’ Davies said, ‘‘and 
now that the materials shortage is even more 
critical, probably fewer exceptions will be granted 
than heretofore. 

“Accordingly, there is a growing need for a 
concise, factual presentation of all engineering 
and other data that may be required to enable an 
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exhaustive analysis of any application by the 
Office of Petroleum Co-ordinator. 

“In the past, applications involving specific 
properties within a pool have been presented and 
considered by this Office, and occasionally ap- 
= recommended to and granted by the War 

roduction Board. Individual applications will 
continue to be considered. But it is obviously 
preferable when exceptions are requested for a 
field as a whole. 

“It is in the study of conditions and charac- 
teristics of a field as a whole that the petroleum 
regulatory body in a state may serve effectively 
to aid the operators in the field in determining 
the proper development program to effect the 
greatest recovery of petroleum with a minimum 
expenditure of critical materials. 

“Often, a closer study of the provisions of 
M-68 by a group representing the operators in a 
field and the state regulatory body may disclose 
a plan of procedure that will conform fully with 
the order and eliminate the need for an excep- 
tion. In other instances, the operators may avail 
themselves of the technical assistance of the reg- 
ulatory agency in preparing an application for 
exception to the order that will present such a 
strong case in favor of the proposed exception 
that approval will be expedited.”’ 

Davies said there were several ways in which 
operators and the ah pe state regulatory 
body or commission could undertake the joint 
study of a development program: 

“One or more operators in a field could ask 


the ony | to call a meeting of the operators. Or, 
perhaps the agency might recognize the need for 
concerted action in a field and call the operators’ 
meeting itself. Inasmuch as a field study involves 
the consideration of engineering and other tech- 
nical data, poe an engineering or technical 
committee should be appointed to undertake the 
actual work. 

_ ‘The state authorities should guide the selec- 
tion of a drilling pattern for the entire field and 
the determination of the most logical geographic 
position in the drilling unit for the well loca- 
tions. 

_ When all the pertinent facts pertaining to a 
given field have been gathered and analyzed, then, 
if an exception to M-68 appears justified, there 
will exist a logical basis upon which to prepare 
the application. a governing a field 
as a whole should be prepared on OPC Form 
PD-214a, as revised. 

The sponte’ when completed, should be 
filed with the Office of Petroleum Co-ordinator 
by a frome of operators or by one operator on 
behalf of the other operators in the field. The 
original and two copies of the application should 
be sent to the Washington Office and one copy 
should be forwarded to the appropriate District 

ffice. Upon receipt of this information, the 
Office of Petroleum Co-ordinator will be in a 

sition to determine the merit of the application 
or exception as it relates to the war program and 
to take the proper +x 
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forany job 












No matter what the service—heavy-duty trucking, construction, logging, oil 















well drilling, generating, marine power—Cummins Dependable Diesels are a 

natural. A natural because Cummins Dependable Diesels have proved their 

ready adaptability . . . their consistent, long-time dependability . . . their all- 

over economy, in the widest variety of applications . .. automotive . . . industrial 
. » Marine. 

It is this record of proved performance in every heavy-duty service which 
explains the demand for Cummins Dependable Diesels for all types of National 
Defense work . . . that’s why nine out of every ten Cummins Dependable Diesels 
are tagged for some preparedness job that demands power of unquestioned 


reliability. Cummins Engine Company, Columbus, Indiana. 


MID-CONTINENT SUPPLY COMPANY + FORT WORTH, TEXAS 
Distributors Mid-Continent Territory 


Model HBS-600 (supercharged) Cummins Dependable Diesel. 200 hp. at 1800 rpm. 





CUMMINS 
mesaz/ DIESELS 
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wo use of the acid jet gun has 
proved it to be of even greater 
value as an auxiliary tool for increas- 
ing the efficiency of chemical treat- 
ments of oil wells than laboratory tests 
initially indicated. 

Although it was designed primarily 
as an acidizing tool, its application has 
been broadened so that it is now used 
as a means of selective re-acidizing, 
removing cement and mud sheaths, re- 
moving acid soluble cement retainers 
and cement plugs, cleaning out lime- 
stone cavings, and for minor deepen- 
ing jobs. Also, it has been used in the 
removal of gyp and paraffin formations 
when ordinary circulation of acid has 
proved ineffective. 

Application of the jet gun in opera- 
tions in which acid is not the fluid 
medium, includes certain types of for- 
mation-cleaner treatments where paraf- 
fin solvent, butane, gasoline, kerosine, 
or low surface tension water may be 
used as a fluid agent. 


Re-acidizing Old Wells 


Re-acidizing or chemical recondi- 
tioning of old wells provides one of the 
most important adaptations of the jet 
gun. Many wells, particularly when 
multiple producing zones are evident, 
have been acidized shortly after com- 
pletion by conventional methods. In 
such cases it is only reasonable to as- 
sume that the greater part of the acid 
entered the most porous and permeable 
of the saturated zones. A study of 
cores, cuttings, or particularly a re- 
view of an electric log of the well will 
usually indicate which sections of the 
formation are most likely to respond 
to selective acidizing. 

A good example of selective re- 
acidizing occurred in the Salem pool, 
Marion County, Illinois. 

The history of the well was that it 
had been completed at:a total depth of 
2057 ft. about 2 years previously in 
the McClosky Lime for an initial pro- 
duction of 39 bbl. an hour after being 
conventionally acidized with 3000 gal. 
of acid. Production had declined to less 
than 2 bbl. an hour. This well was 
deepened and found another streak of 
saturation from 2059 ft. to 2065 ft. 
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Chemical Reconditioning of Old Wells 


x¢ Although designed primarily as an acidizing tool, 
acid jet gun has many other applications 


by A HA Adkison 


Dowell Incorporated 





J. H. ADKISON 


is a graduate of the University of Oklahoma, 
1930, with B.S. degrees in mechanical engineer- 
ing and petroleum engineering—Hhis first oil- 
field experience was in New Mexico, 1930-31— 
From 1931 to 1936 was secretary of the Petro- 
leum Division of A.S.M.E., Tulsa, Oklahoma— 
Joined staff of Dowell Incorporated in 1936 and 
for several years was engaged in development 
projects that included the jet gun described in 
this article—He is now district sales manager 
for Dowell at Midland, Texas. 





This increased the production to 4 bbl. 
an hour, and the fluid level stood at 
approximately 1200 ft., which was the 
status of the well prior to using the 
jet gun method of re-acidizing. A 3-ft. 
section of the standard 4'4-in. O.D. 
jet gun using 12 jets was attached to 
the lower end of the tubing, and the 
bottom 3 ft. of the producing forma- 
tion was jetted with 1000 gal. of acid. 
Without shutting down the pump, the 
tubing was raised 3 ft. and another 
1000 gal. of acid jetted against the 
upper 3 ft. of newly-exposed forma- 
tion. The casinghead was left open 
throughout the jetting operation and, 
as the fluid level did not change, no 
attempt was made to force the acid 
into the formation by pumping oil- 
flush down the casing. The result of 
this treatment was to increase the pro- 
duction of the well from 100 bbl. a 
day before acidizing to 300 bbl. a day. 

Another interesting case is that of 
an old well in Hutchinson County, 
Texas, in the Panhandle area. The well 
was completed and shot with 80 quarts 
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in 1929, acidized in 1934 and in- 
creased from 15 bbl. a day to 140 bbl. 
a day. Re-acidizing in 1937 by a con- 
ventional method resulted in no in- 
crease. Production had declined to 7 
bbl. a day. The jet gun and 3000 gal. 
of acid were then used and production 
increased to 120 bbl. a day. 


Opening Blocked Formation 


Drilling mud or cement slurry en- 
tering a porous saturated horizon often 
accounts for many wells showing only 
as light producers that otherwise would 
be good wells. Conventional acid treat- 
ments sometimes will remedy a condi- 
tion of this type, but frequently this 
extraneous material in the pores effec- 
tively blocks the section against cus- 
tomary acid treatments. The acid jet 
gun has been a valuable aid in over- 
coming such blocks, and has proved to 
be a factor of value in improving the 
condition of old and new wells alike. 

An instance of such a condition is 
that of a water disposal well in the 
Eldorado pool, Butler County, Kansas. 
After completion in the Siliceous lime, 
it was found that in cementing the 
casing, about 30 ft. of porous forma- 
tion immediately under the casing seat 
was apparently cemented-off. The well 
would take only a few bbl. of water 
daily, and this only at high pressure. 
The jet gun and 1000 gal. of acid were 
used in making the treatment. The 
casing went on vacuum while the 
treatment was in progress. After being 
treated the well showed no pressure 
although 2500 bbl. of water a day were 
pumped into it. According to the oper- 
ator this result was highly satisfactory 
and in his opinion was obtained with a 
smaller volume of acid than would 
otherwise have been required. 


Similar procedures have been fol- 
lowed in the removal of mud and ce- 
ment sheaths. Quick removal of such 
sheaths is effected by the jet gun in 
conjunction with small amounts of 
acid. 

A well in Russell County, Kansas, 
was treated in which a cement sheath 
of 1% in. to 2 in. in thickness re- 
mained on the face of the upper break 
in the Kansas City lime. This produc- 
ing zone was completely sealed-off and 
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ILL the pump you buy today still be on the job a year from now ... and 
next? If it’s a new Flupaco pump, you can be sure of longest possible service, leaw? p 
because these pumps today are outwearing many others as much as 5 to 1 under 
pumping conditions. That’s a performance point vitally important in your wartime 
program. Look at these Flupaco features: : 





ONE-PIECE BARREL 


entirely eliminates disadvantages = . FO U P TIP § 


of jacket-plus-liner construction, 


gives higher production efficiencies. 0 N P UM B M 
AIN 
: fo make precees ne TENANCE 


ipme 
SPECIAL HEAT TREATMENT Pment last longer 


—makes full-length barrel 4 to 8 
times harder on its wearing surfaces, 


MIRROR-FINISH HONING doubles and triples service life. 


—insures smooth, effortless plunger 
operation in barrel under all kinds 
of pumping conditions. 


FEWER REPLACEMENTS 
—simple design reduces bulk, 
cuts weight in many cases to 


one-fourth of other pumps, elim- "Spection : 


PRECISION ALIGNMENT inates all unnecessary parts. ; After removing © pump 4 
Y™P from 4 


—eliminates uneven stroking . oid 


he well, cleon 
ond imspect thor 


unn 
*CesSOrY rustin " 8 quickly os 


g.t 
Qy Pump flar ©n bench 


because of free plunger travel. 


So for your long range production program today, use top-performance Flupacos, pumps that are 
replacing bulky, costly types and streamlining entire production operations. Long-lived Flupaco 
“Groove Seals” and “Improved Insert’ Pumps are available in a range of sizes, types, and metals 
for all conditions—and they‘re just as economical to buy as they are to use. See your Fluid Packed 
Pump representative—or write us direct—today—for the full details! 


FLUID PACKED PUMP COMPANY, BOX 64, LOS NIETOS, CALIFORNIA 


2 S. E. 29th ST., OKLAHOMA CITY, OKLA. & HUNT BLOG., TULSA, OKLA. & 2301 CONGRESS AVE, HOUSTON, TEXAS 


WORLD'S LARGEST EXCLUSIVE OIL WELL PUMP MANUFACTURER 
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no free oil was observed until the sec- 
ond and third breaks had been drilled. 
Even then the fill-up was only 750 ft. 
in 48 hours. One thousand gal. of acid 
were jetted against the upper pay 
break. Before the tubing could be 
pulled, the well had filled to 2650 ft. 
and, also, a satisfactory volume of gas 
was showing. After this, a second-stage 
conventional treatment resulted in the 
well making 1650 bbl. on potential. 


Acid-Drilling of Cement Plugs 


Another use for the jet gun is that 
of drilling-out cement plugs with acid, 
and also the drilling-in of wells with 
acid when casing is set on top of the 
producing lime formation. In acid- 
drilling practice, only a special jet gun 
drilling head is used. This is equipped 
with 3 downward 45° angular jets and 
a single downward vertical jet. 


An excellent case illustrating acid- 
drilling of both cement plug and lime 
formation is that of a treatment made 
on a wildcat well in western Kentucky. 
The well was drilled to the McClosky 
lime and then 434-in. pipe was ce- 
mented to the top of the lime. An 
attempt to drill-in with 4-in cable 
tools resulted in the hole becoming 
key-seated, and progress was not being 
made beyond this point. 

A jet gun consisting only of a spe- 
cial drilling head was run on the lower 
end of the tubing and drilling was be- 
gun by pumping acid through the jets. 
Circulation was established and jetting 
was continued for six hours. Eight ft. 
of hole was made, and the desired total 
depth was reached. This involved the 
removal of the cement plug and also 
some new drilling of the lime for- 
mation. The acid was subsequently 
squeezed into the formation. 
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The small-diameter casing combined 
with the comparatively shallow depth 
of the well permitted the accomplish- 
ment of this acid drilling job with only 
1000 gal. of acid, as this was sufficient 
to establish and maintain circulation. 


By setting the pipe close to the pro- 
ducing zone, the foregoing method of 
completion could be adopted as stand- 
ard practice in areas producing from 
soft and highly soluble limestone hor- 
izons. The logical follow-up to such 
practice would be to squeeze the acid 
into the formation after the jet drilling 
is accomplished, thereby accomplishing 
two jobs (drilling-in and acidizing) at 
the same time. 






Acidizing Gas Wells 


Customary practice in the acidizing 
of gas wells is to introduce the acid 
into the well by pumping the acid 
down the casing and then flushing the 
casing either with water or high-pres- 
sure gas. This sometimes results in only 
one pay break being acidized. 

A conventional re-treatment of a 
gas well in Hutchinson County, Texas, 
was made in which the acid-gas inter- 
face was followed down with a meas- 
uring line and float. It was determined 
that only the upper section had been 
acidized, as the fluid level stopped some 
distance above the bottom of the hole 
and well above the lower producing 
section. This treatment resulted in an 
increase of only 1,694,000 cu. ft. a 
day. It was decided to use the jet gun 
and attempt re-acidizing the lower pay. 
Two thousand gal. of acid were jetted 
opposite the lower section. The meas- 
uring line and float were again used 
after the treatment, and the fluid level 
was found only 2 ft. off bottom, which 
indicated that the lower section had 
been satisfactorily acidized. The well 
responded with an increase of 9,500,- 
000 cu. ft. per day. 

Many old lime wells in West Texas 
were shot with nitroglycerine when 
completed. Subsequently, pumping 
troubles would arise from continued 
filling up of the open hole with lime 
cavings. The usual procedure was to 
move in a clean-out machine and re- 
move the cavings by mechanical meth- 
ods. From 15 to 18 days were usually 
required for a satisfactory work-over 
—a rather expensive operation. Jet gun 
acidizing has been highly successful in 





Fig. 2. Equipment set up at a well preparatory to using the jet gun 
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a is headed for | 
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® Demands on steel emphasize today more than ever the value of certain oil 
industry manufacturers’ ability to rebuild, like new, rotary drawworks which 
have seen long, hard service. Rig unitization, whether an oil bath job only, or 
complete modernization by rebuilding and replacement of vital working parts, 
is a major factor in near-future drilling. Pictured above is a unitizing job, in- 
cluding oil-bathing, nearing completion in Hunt Tool Co.’s Houston plant. 
When the guards go on, this drawworks will be on its way for deep drilling 
service . . . and will give new drawworks performance. 


The drawworks drives are Link-Belt SUPER HYPER Chain, per orders of 
the owner. Like most rig owners, this operator knows that SUPER HYPER 
will successfully combat the stresses and strains of today’s and tomorrow’s 
heavier loads that come with faster, deeper drilling . . . that the design, ma- 
terials and craftsmanship employed in producing this remarkable heavy duty 
chain mean extra strength, freedom from distortion, smoother performance, 
and longer chain life. Without question, most rig owners accept Link-Belt 
SUPER HYPER as the peak achievement toward oil field chain perfection. 


Per customer’s orders also, the engine drive will be Link-Belt SS-3125 
HYPER, Double-width Chain. What more could any operator ask in new rig 
performance than the driving power of this combination of great chains! 


LINK-BELT COMPANY 


Leading Manufacturer of Mechanical Power Transmission Equipment 8031 
Indianapolis Houston Dallas Los Angeles New York Toronto Distributors in all fields 


LINK-BELT CHAINS 






























Fig. 3. Preparing to run jet gun into well 
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the removal of the cavings, and al- 
though complete removal of the cav- 
ings is not accomplished, the clean-out 
machine time is usually reduced to only 
two or three days. After such a treat- 
ment the wells are usually not subject 
to further caving of the lime section. 
Besides realizing the foregoing benefits, 
one operator reported that the produc- 
tion of his well, which was making 
only 10 bbl. a day, had increased to 
75 bbl. a day. 

A new service, which involves chem- 
ical cleaning of the face of the pro- 
ducing formation, employs the jet gun 
with very effective results. The ma- 
terial used is in the nature of a forma- 
tion cleaner solvent, and when heavy 
asphaltic accumulations are evident on 
the face of the producing zones, the 
jet gun plus the cleaning solution or 
solvent has resulted in some remarkable 
increases in production. This type of 
service is also designed for the removal 
of “‘gyp” deposits, although the chem- 
icals involved in the treatment are of 
an entirely different nature from those 
used on paraffin or other asphaltic 
accumulations. 


Types of Jet Guns 


The variety of uses and applications 
as outlined in the foregoing discussion 
at once revealed the necessity for sev- 
eral types and sizes of jet gun. In 
general there are three types now em- 
ployed, with at least two sizes of each 
type available. Fig 1 illustrates the 
three types now in general use. 

The standard jet gun (Fig. 1) is 
designed with provisions for lateral, 
angular, or vertical jets, or any com- 
bination. Improvements have been 
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made récently that include a foot valve 
for unloading the tubing, and in addi- 
tion to this, the jets are now recessed 
so that the face of the jet is flush with 
the body of the gun. Reverse circula- 
tion may be established with this type 
of gun merely by setting the jet gun 
on the bottom of the hole. This opens 
the foot valve and reverse circulation 
is established through the same ports 
and valves that are used for unloading. 


The second type (center in Fig. 1) 
is one that permits removal of the 
screen assembly by means of a sand 
line, or measuring line, and a common 
sucker-rod socket. This leaves the jet- 
gun barrel and the bottom perforated 
nipple as a part of the tubing string 
and permits immediate production of 
the well without the necessity of round 
tripping the tubing. The design is for 
horizontal jetting only, and the gun is 
ideally suited for conventional acid jet 


ered with a rod socket. This small gun 
may be provided with vertical, angu- 
lar, and horizontal jets, and tends to 
make this an all-purpose jet gun. A 
safety factor is presented in vertical 
drilling as break-off and loss of the 
gun in the hole is prevented, inasmuch 


_ as the entire gun is lifted from its seat 


and pushed up the tubing should the 


gun be pressed against the bottom of 
the hole. 


Strainers or screens were mentioned 
in the foregoing discussion of types and 
sizes of jet guns. These are an essential 
part of jet guns and serve the purpose 
of screening-out any foreign material 
that might plug the jets. 


Results of Tests 


Numerous tests have been conducted 
under simulated conditions on both 
cement test blocks and also on cores 
and blocks of lime. Cement test blocks 
were used for most of the experiments 
because of their known low solubility 
in hydrochloric acid; because their uni- 
formity could be controlled better for 
several specimens, and because they 
could be obtained in thicker sections 
than samples of producing limestone 
formations. 

Table 1 indicates that the most eff- 
cient and practical jet is 1/16 in. in 
diameter, as it provides excellent ac- 
tion, yet the pumping rate required is 
not excessive. The jets are the venturi 
type and are made either of stainless 
steel or Monel metal. The tests are 
based on a 3 in. distance between the 
jets and the face of the test block, with 
jet and block both submerged in 15 
percent hydrochloric acid, the same as 
the jetting fluid. The jet sizes were 
varied in this series of tests. 


The tests conducted in compiling 
Table 2 were based on using a 1/16-in. 
diameter jet and varying the distance 
from the jet to the face of the test 


block. Although impact pressures de-. 


crease rapidly as the distance from the 

















TABLE | 
| 
Jet dia., Cement removed in Max. depth of hole | Approx. dia. of hole, | Gal. acid per min., 

in. 1 min., cu. in. in 1 mia., in. | in. | 1000 Ib. /sq. in. 

differential 
ty 5.08 1.5 4.5 | 1.835 
Me 11.30 2.75 3.25 3 375 
54 13.28 2.25 5.5 5.125 
A 15.18 2.75 6.0 8.19 
\y% 19.30 3.5 8.0 14.0 

| 








treatments. It is also used quite exten- 
sively for the removal of scale or gyp 
deposits from the walls of the hole and 
for cleaning out paraffin or asphaltic 
accumulations. 

The third type gun shown in Fig. 1 
is fully retractable and has the strainer 
directly attached. A sucker-rod stub is 
mounted on the upper end, by means 
of which the entire gun may be recov- 
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jet to the test block is increased, there 
is evidence of removal action even to 
the extent of a 10 in. or 12 in. distance 
between the jet and test block. 

The third set of tabulated results 
(Table 3) was made in the course of 
observing the effect of varying the 
concentration of the jetting medium. 
The distance and the size of jet were 

held constant. 
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On pumping installations in every oil 
field, Superior Gas Engines have estab- 
lished an unsurpassed record for econom- 
ical performance and unfailing dependa- 
bility. But nowhere is their outstanding 
ability more dramatically illustrated than 
on this lease near Coles Levee, California, 
where an ample, steady flow of Superior 
power, operating the largest pumper ever 
built, lifts oil from a depth of 8300 feet. 








The wide range of Superior Gas Engine 
sizes, in both vertical and horizontal mod- 
els, makes them adaptable to any pump- 


TYPE GB, the two-cycle, twin cylinder ing installation, from the largest to the 
SUPERIOR GAS ENGINE whose deperidable smallest. 
power assures continuous operation. 
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A SUPERIOR GAS ENGINE 
Powers This Giant 
NATIONAL UNIT PUMPER 





Executive Offices: Pittsburgh, Penna.; General f The National Supply Corporation, 30 Rockefeller 
DOMESTIC < Sales Office: Toledo, Ohio; Division Offices: Fort EXPORT~ Plaza, New York, N.Y., U.S.A.; River Plate House, 
Worth, Texas; Tulsa, Okla., and Torrance, Calif. 12 South Place, London, E. C. 2, Limited Liability 











The data in tables 1, 2, and 3 are 
interesting because they provide a basis 
for the establishment of limitations of 


(1) Aiding in the selective acid- 
izing of a formation. 
(2) Cement or mud sheath removal. 








TABLE 2 











Depth of hole, Average dis. of hole, 
in. 


in. 








! 
Distance between jet and | Cement removed in 1 min., 
test block, in. cu. in. 
0 } 11.7 
3 11.3 
8 } 11.3 
17 | 4.0 


5.0 2.5 
2.75 3.5 
1.25 7.5 
0.37 7.0 





; | 





submerged acid drilling. The tables in- 
dicate that the three variables, (1) 
size of jets, (2) distance from jet to 
object, and (3) acid concentration, 
either singly or in any combination, 


(3) Magnesium alloy retainer re- 
moval. 

(4) Drilling-out cement plug. 

(5) Deepening jobs of small mag- 
nitude in limestone. 





TABLE 3 





Max. depth of hole, in. Average dia. of hole, in. 











Percent HCl Cement waned in 1 min., | 
ors 4 1 ei : 0.9 
15.0 | 1:0 
25.4 61 


0.5 3.5 
1.75 4.0 
2.50 4.5 
2.12 5.0 
2.375 3.5 











will have a pronounced effect on the 
efficiency of the action of the jets. 


Conclusions 


1. Various types of jet guns may be 
used advantageously in the chemical 
treatment of oil, gas, or input wells 
for: 


(6) Removal of gyp deposits. 

(7) Removal of paraffin deposits. 

2. The action of the jet stream will 
be affected by: 

(1) Design of the jetting nozzle. 


(2) Acid concentration for cement 
or limestone. 








(3) Chemical solubility of material 
being removed. 

(4) Physical characteristics of ma- 
terial being removed. 

(5) Differential pressure main- 
tained. 

(6) The distance of the jets from 
material being removed. 

(7) The length of time jetted up to 
the critical point, when dis- 
tance from the jet prevents 
further removal. 

(8) Size of the jets being used. 

3. Having the required differential 
pressure across the jets, the action is 
not affected by the hydrostatic column 
of fluid in the casing, as acid may be 
considered as incompressible, and there- 
fore the viscosity of the fluid is un- 
changed. 

4. The jet gun has definite limita- 
tions in regard to its maximum action 
and its effect on the permeability of a 
formation and the production increases 
that may reasonably be expected. 

5. The jet gun will thoroughly pre- 
pare the formation of a well for a sub- 
sequent squeeze acidizing treatment, 
thereby increasing the efficiency in 
most acid treatments. To the well- 
informed operator, this auxiliary treat- 
ing tool is well worth the additional 
preparatory work necessary for its suc- 
cessful application. 
ww — 
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Pipe Line Across River Hung Beneath Highway Bridge 


N constructing a pipe line recently 

for the Cities Service Gas Com- 
pany, the Midwestern Engineering 
Company found it necessary to cross 
the South Canadian River. The line was 
hung beneath a bridge in the manner 
shown in the illustration. 

The line is 16 in. in diameter and 
was welded throughout its 52-mile 
length by the shielded-arc process of 
electric welding with equipment sup- 
plied by The Lincoln Electric Com- 
pany, Cleveland, Ohio. 

Of no small importance to the speed 
in completing this project was the fact 
that the roll weld and tie-in method 
was used. Roll welding is commonly 
used in the construction of oil and gas 
pipe lines. Out in front of the entire 
construction gang goes the line-up and 
tacking crew. Aided by a tractor and 
hoist, they put the pipe lengths on 
ball-bearing dollies for rolling. The 
tack welders tack the adjacent lengths 
of the pipe together, usually at four 
points in the circumference. The tack 
welders join as many lengths as the 
nature of the line and the terrain will 
permit. The long tack-welded section 
is then left on the dollies ready for 
the “firing line” welders. 
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Showing manner in which pipe line is hung beneath highway bridge 


oe 





The firing-line crew completes the 
welds of the long sections. These oper- 
ators weld at the top of the pipe while 
a helper turns the pipe by means of a 
chain pipe wrench. Thus all welding 
is done in a flat, downhand position. 
By using large-size electrodes (1% in., 





oe 


7s in., and sometimes ¥% in.), and 
heavy welding current, high-speed 
welding can be obtained. 

During the roll welding in this case, 
the welders averaged 34 welds an 8- 
hour day. On the bell-hole welds they 


averaged 20 welds per day. 
wv f w 
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Small items of rig maintenance, such as the up-keep 
cost of conventional mud line valves and stop cocks, 
add up to a surprisingly high figure. Take, for example, 
the experience of such operators as O. W. Dyer, Cron 
& Gracey, Allen & Morris, J. S. Abercrombie and others, 
whose records reveal that the conventional mud line 
valve requires approximately $22.50 for repairs per 
10,000 feet of hole drilled. After installing Cameron 
Flex-Seal Mud Valves these operators report savings in 
maintenance ranging up to 93%. 


Today, with curtailed drilling operations, it behooves 
every rig owner to buy only that equipment which as- 
sures maximum return per dollar invested, and which 
requires a minimum of critical material for mainte- 
nance. From this standpoint, Cameron Flex-Seal Mud 
Valves have no equal. Add to this such features as: 

; rs Easy field repair, interchangeable parts, a pressure- 
scent woe a ~—. tight seal, and the reason why this valve is the fastest 
we Pvemging * me J es selling mud valve in the field becomes obvious. 


Consult your Composite Catalog for complete mechan- 


ical details, or descriptive literature will gladly be sent 
on request. 
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E. W. “Av” Farrow is now the rep- 
resentative for Mission Manufacturing 
Company, Houston, Texas, in the State 
of California. Farrow was formerly 
sales manager for the Security Engi- 
neering Company and succeeds RALPH 
CLEMONS, who is now employed by the 
Petroleum Equipment Company. 

- <> —_— 


WituiaM G. “Bitt” BREwsTER, pio- 
neer oil-well surveyor, died at Foster 
Memorial Hospital, Ventura, Cali- 
fornia, April 26. Brewster began his 
career in the surveying of oil wells in 
1924, with Alexander Anderson. He 
went to the Eastman Oil Well Survey 
Company in 1932 and was employed 
by that company at the time of his 
death. 

— > —= 

A. D. Dennis has been appointed 
secretary-treasurer of the LaPlant- 
Choate Manufacturing Company, Inc., 
Cedar Rapids, Iowa. Dennis is a certi- 
fied public accountant and has been an 
internal revenue agent for the last six 
years. 

<> 

M. ZIMMELMAN, engineer for the 
American Rolling Mill Company, Ar- 
gentina, South America, recently com- 
pleted a business visit through the Mid- 
Continent and Gulf Coast fields. 

ee 


T. F. HupaGins and STANLEY E. 
JOHNSON, of the Cooper-Bessemer Cor- 
poration, Mt. Vernon, Ohio, attended 
the American Gas Association, Natural 
Gas Section, annual convention, at 
New Orleans, Louisiana, May 4, 5, 6, 
and 7. Before returning to Ohio, they 
visited in the Gulf Coast area. 

<> 


R. S. “Bos” Curistig, division engi- 
neer for Texas and New Mexico for 
the Amerada Petroleum Corporation, 
has been ordered to report to Fort 
Rosecrans, San Diego, California, as a 
first lieutenant in the Coast Artillery. 


<> -- 


H. W. Dopce has been appointed as- 
sistant deputy director of the War Pro- 
duction Board’s materials division in 
Washington, D.C. Dodge was formerly 
vice-president and sales manager of 
The Texas Company. His new appoint- 
ment places him as third ranking offi- 
cial in the division. 
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T. H. Barton, recently was re- 
elected chairman of the board and 
president of the Lion Oil Refining 
Company, El Dorado, Arkansas, at a 
stockholders meeting. All officers and 
directors of the company were re- 
elected. 

> ee 

E. E. Rossins, of the Office of Pe- 
troleum Ccérdinator, District 2, has 
closed the Tulsa, Oklahoma, office and 
returned to Washington, D. C., to as- 
sume duties there. The Chicago, IIli- 
nois, office will handle P-98 orders for- 
merly handled by Robbins. 

— 


N. P. WHa ey, formerly in charge 
of the Tulsa, Oklahoma, office of Sands 
Petroleum Company, has been elected 
vice-president and director of the 
company, according to an announce- 
ment by WiLttiaM HuTCHINSON and 
Ray H. BEEMAN, president and vice- 
president, respectively. 

ees 


J. A. NeatH has become a member 
of the board of directors of the Hum- 
ble Oil and Refining Company and has 
resigned as vice-president of the Hum- 
ble Pipe Line Company. He succeeds 
James ANDERSON, who has retired as 
vice-president and member of the 
board. D. B. Harris, also a member of 
the board of directors, has been named 
treasurer of the company. He is also 
director in charge of industrial rela- 


tions. 
a 


Dr. SAMUEL T. YuSTER, of State 
College, Pennsylvania, has received ap- 
pointment as the Pennsylvania member 
of the research and coérdinating com- 
mittee of the Interstate Oil Compact 
Commission. Yuster is associate profes- 
sor of petroleum and natural gas engi- 

eering and is in charge of petroleum 
production research in the mineral in- 
dustries experiment that is sponsored 
by the Bradford district research group 
and the Pennsylvania Grade Crude Oil 


Association. 
— 


Georce D. Morecan, president of 
the Cardinal Oil Company, has organ- 
ized the Cardinal Drilling Company 
with headquarters in San Angelo, 
Texas. Morgan will serve as president. 
Other officers are CLaupE E. AIKMAN 
and J. V. ScHILLING. 


Dr. Luis ALEJANDRO DeEL Rio is 
now chief geophysicist in the office of 
the Ministry of Mines and Petroleum 
of the Colombian government. The 
new chief is a graduate of the Colo- 
rado School of Mines. 


a 


J. H. Cromwe tr, H. W. Lewis, 
and I. W. Murrin, with New York 
interests, have organized the Three 
Way Oil Company to operate in 
Kansas. 

— Son 

Tep A. CHAPMAN, Wichita, Kansas, 
was recently elected president of Drill- 
ers Supply Company of Wichita. Chap- 
man is president of the Southern Sup- 
ply Company and succeeds J. R. Bat- 
LARD as president of Drillers Supply 
Company. 

— 

T. VREELAND, formerly sales man- 
ager of the Colton, California, district 
for General Petroleum Corporation, has 
been promoted to manager of fuel-oil 
sales. 

— 

L. B. Park is now geophysicist with 
the Atlantic Refining Company, Mid- 
land, Texas, succeeding A. E. McKay, 
now a lieutenant in the U. S. Army. 

—— an 


Paut Weaver, of the Gulf Oil Cor- 
poration, Houston, Texas, and vice- 
president of the American Association 
of Petroleum Geologists, delivered an 
address to the Fort Worth, Texas, Geo- 
logical Society recently on “The Evap- 
orite Series: Their Influence on War 
Economy With Particular Reference 
to Potash and Magnesium Deposits in 


Germany.” 
a an 


B. F. Jones, general counsel of 
Standard Oil Company of Indiana, is 
now a member of the board of direc- 
tors. He joined the company in 1930 
as an attorney and before becoming 
general counsel in 1940 was senior gen- 


eral attorney. 
— an 


J. E. CLayTon, superintendent, 
Humble Oil and Refining Company, 
has been transferred from the Lovell 
Lake repressuring plant to the Katy gas 
cycling plant. Other personnel changes 
by the company are as follows: J. R. 
CarrOLt has been appointed plant su- 
perintendent in charge of the Lovell 
Lake repressuring plant succeeding 
Clayton. M. H. BucHANON has trans- 
ferred from Friendswood to Galveston 
Bay area as district transportation fore- 
man. B. B. INGRAM, junior petroleum 
engineer, has been appointed district 
petroleum engineer in the Wasson dis- 
trict. Ep. Loccincs has been trans- 
ferred from North Crowley to Paradis 
and promoted from electrician to dis- 
trict electrical foreman. 
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For Longer Trouble-Free 


Humble Road 
EXPORT OFFICE: 30 Rockefeller Plaza, New York 


“PUMP PERFORMANCE 


MISSION Super-Surfaced PISTON RODS 


. .. Stay in your pumps from two to 
four times longer. This extra long life 
is due to the double wearing surface. 
Wearing Surface No. 1 
This hard, corrosion-proof, wear-resistant 
super-surface lasts longer than the regu- 
lar File-Hard Rod under ordinary condi- 
tions . . . and up to three times longer 
under corrosive conditions. 
Wearing Surface No. 2 


When the super-surface is finally worn 


off, a regular Mission File Hard Surface 
remains to give you another long period 
of service. 


Longer Rod Life Means 
Lower Rod Costs 
From two to four times longer life at 
only about a 45% increase in price... 
This means lower rod costs any way you 
figure it; in most instances at least a 
two to one saving. Install these rods in 
your pumps and start saving right away. 


Super-surface: Hard, corrosion-proof, wear- 
resistant for long, trouble-free service. 





File-Hard case: Same as on regular File-Hard 
Rods, gives an additional long period of service. 


| . " 
3 : = 


Core: Extra high strength for protection against 


rod breakage. 


MISSION Sed/- Sealing GLAND PACKINGS 


- « - seal perfectly regardless of pump 
pressure. This means longer rod and 
packing wear as well as freedom from 
frequent tightening of gland nuts. 

Self-Sealing Principle: This outstanding 
performance is possible because pump 
pressure, acting on the packing lip, gives 


MISSION FLUID 


+ « « save you the cost of the piston body 
every time you change rubbers. With 
Mission, you simply dress up the piston 
body with new rubbers. 


a seal which varies with pressure—there 
is no binding at low pressures—no leak- 
age at high pressures. 


Order several sets of Mission Self-Sealing 
Gland Packings. They will make your 
rods last longer and save you trouble. 


END PISTONS 


You get a double saving because, in addi- 
tion to saving piston body costs, the 
tough, durable Mission Piston Rubbers 
stay in your pumps longer. 


“Change the Rubbers and Save the Piston.” 


0 


MISSION MANUFACTURING CO. 
Houston, Texas 





MiSs 
SLUSH PUMP PARTS 




















E. C. Wetts, formerly engineer for 

the Carter Oil Company, Magnolia, 

Arkansas, is now a lieutenant at Fort 

Benning, Georgia, in the U. S. Army. 
——<>-—— 

H. E. GreeENwoop has succeeded 
Net STALLARD as manager of the Val- 
ley Pipe Line Company, McAllen, 
Texas. Greenwood is from Louisiana. 
— en 


Captain B. B. Howarp, vice-prest- 
dent of the Standard Oil Company of 
New Jersey, and manager of the Ma- 
rine Department, has been elected to 
the directorship of the Maritime Asso- 
ciation of the Port of New York. 

Sa 

G. L. Garpiner, formerly manager 
of distilling units for the Shell Oil 
Company at Martinez, California, has 
been appointed superintendent of the 
Shellborn, B. C., refinery owned by the 
company. He will establish his head- 
quarters in Vancouver, B. C. 

senate 

S. R. Harpinc and H. A. McOWEN, 
formerly with Olympic Refining Com- 
pany and Harbor Refining Company, 
respectively, have resigned to become 
associated with the Comet Oil Com- 
pany. 

— 

J. W. Sroxer, Sinclair Prairie Oil 
Company, production superintendent, 
Shidler, Oklahoma, has been trans- 
ferred to the Cushing district with 
headquarters in Drumright, Oklahoma. 

ennsiliiaaas 

N. W. SHIARELLA, president of the 
Kentucky Oil and Gas Association, and 
a member of the companies of Miller 
and Shiarella and Basin Drilling Com- 
pany, has been appointed a “Kentucky 
Colonel” in recognition of his efforts in 
the interest of the oil and gas industry 
in Kentucky. The appointment was 
made by Governor Keen Johnson. 

er ee 


R. R. GoxpsmitH, tool pusher in 
the drilling department of the Phillips 
Petroleum Company, is now at the’ 
Phillips camp at Rock Crossing, Texas, 
as supervisor of the wells being drilled 
on the Wagner lease. 

aii 

T. A. Dies, president of the United 
States National Bank, Denver, Colo- 
rado, and of Utah Oil Refining Com- 
pany, Salt Lake City, Utah, subsidiary 
of Standard Oil Company of Indiana, 
is now a director and president of 
Mountain Producers Corporation, suc- 
ceeding the late J. T. BARNETT. 

a 

W. W. Rosrnson, The Texas Com- 
pany, recently delivered an address be- 
fore the Los Angeles, California, Chap- 
ter of the American Institute of Min- 
ing and Metallurgical Engineers, en- 
titled ““The Practical Side of Synthetic 
Rubber.” 
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D. R. JoHNson has been promoted 
to superintendent of the Continental 
Oil Company’s refinery at Ponca City, 
Oklahoma, succeeding Frep G. FEL- 
Lows, resigned, according to an an- 
nouncement by WaLTER MILLER, 
president of the company. Johnson has 
been associated with Continental for 
the last 18 years, having joined the or- 
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D. R. JOHNSON 


ganization at Glenrock, Wyoming, as 
an electrician in 1924. He was trans- 
ferred to Ponca City in 1929 as inspec- 
tion supervisor and later became chief 
inspector. In October, 1941, he became 
assistant superintendent. Due to in- 
creased volume of work brought about 
by changes in processing to manufac- 
ture special products for war use in the 
refinery, an additional position of as- 
sistant superintendent has been estab- 
lished. H. A. Mertz, formerly superin- 
tendent of construction in the engi- 
neering department, and L. L. Smitn, 
formerly superintendent of the Denver, 
Colorado, refinery, are the new assist- 
ant superintendents. Mertz has been 
with the company since 1917 and 
Smith since 1924. 
a 
T. A. MorcGan, formerly division 
engineer for the Houston Natural 
Gasoline Corporation, Houston, Texas, 
is now valuation engineer, succeeding 
the late C. H. E. Horn. 
— 


J. M. Prircuarp, president of Mc- 
Coll-Frontenac Oil Company, has been 
elected president of Montreal Aircraft 
Industries, Ltd., of Montreal, Quebec. 

cenasititllipaniaae 


WiLtiaM Osmonp, Shell Oil Com- 
pany, Inc., engineer, has been trans- 
ferred from Jacksboro, Texas, to We- 
woka, Oklahoma. 

avail 

H. A. DutcHer and D. J. Banx- 
FORD are now members of the Bartles- 
ville, Oklahoma, experiment station of 
the U. S. Bureau of Mines. Dutcher is 
formerly of Tulsa, Oklahoma, and 
Bankford of Beaumont, Texas. 
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F. M. Ervin, petroleum engineer, 
who was formerly located in Egypt for 
the Shell Oil Company, Inc., has en- 
listed in the Army Engineering Corps. 

snseeactilpinacie 


Mayor H. H. Morse, formerly in 
the research department of Phillips Pe- 
troleum Company, in Bartlesville, Ok- 
lahoma, was recently transferred from 
the ordnance department in San An- 
tonio, Texas, to commanding officer of 
the new Pueblo ordnance department 
now under construction. 

snccntpailipeinasinits 

Harry H. Now tan has opened an 
office in Evansville, Indiana, as geol- 
ogist and consulting engineer. 

ena 

T. B. CutsHotm, W. P. Dursin, 
S. G. McArTHuR, and E. F. STEPHENS 
have formed the Georgia Oil and Gas 
Company to drill a number of wildcat 
tests in Southwest Georgia. 

— ee 

Lee MINTER, engineer for the Bel- 
mont Quadrangle Drilling Corpora- 
tion, Medina, Ohio, has been trans- 
ferred to Bradford, Pennsylvania. 

a 

G. D. Cuastain, vice-president of 
the Mich-Ranger Oil Company, 
Ranger, Texas, has transferred to 
Mount Pleasant, Michigan. 

—— nn 


A. W. BiLiincs was reelected presi- 
dent of the Signal Petroleum Company 
at the annual meeting of the company 
held in Los Angeles, California. Re- 
elected to other offices were LYLE 
GARNER, vice-president and general 
manager, and L. Tare, secretary. 

—— 


Lester LEFaver, formerly district 
foreman in Michigan for the Gulf Re- 
fining Company, has been transferred 
to Hobbs, New Mexico, effective 
June 1. He will be succeeded by O. L. 
STEVENSON, transferring from the 
Kansas division of the company. An in- 
spection tour of company properties in 
Michigan was made recently by A. M. 
BELL, assistant general superintendent, 
and Tep RakeEstraw, drilling engineer. 

——— 


VaiLE Henry has received appoint- 
ment as deputy supervisor of District 
3, of the Texas Railroad Commission. 
His headquarters will be in Houston. 
Henry succeeds O. P. NEwMAN, re- 
signed, and has been with the commis- 
sion in the oil and gas division for the 
last eight years. 

— 

R. S. Jackson was recently elected 
a vice-president of the Independent Ex- 
ploration Company, Houston, Texas, 
according to an announcement by T. I. 
Harkins, president. In addition to his 
duties as vice-president, Jackson is also 
a field supervisor. 









































































pLIT RING—RECESSED COUPLING 
CTORHEAD proved by more than 11 
yors trouble-free service. 


= 
= 
= 
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SU 





» “AH,” 6,000 lb. test, Series 900 API Flange is 
manganese-molybdenum steel, normalized and 
treated. Split ring and recessed coupling are 
mur forged steel. Standard API seal ring packs 
ln flange, with two rows of 12” hydraulic pack- 
{ht emergency only. Furnished regularly with 
t threaded body, and Grade ‘’D’”’ threads 
mghout. Two side outlets threaded for 3°’ API line 
im... (flanged if desired). 





QUBLE WELD MANDREL SUSPENSION 
"ple—Safe—Dependable. 





Vandre] Suspension type RECTORHEAD Casing 
“are of the most simple type of construction, 
tier a sate and thoroughly dependable method 
“tg suspension and pressure seal. The REC- 
i D shown above is the 9M (or 6M) RECTOR- 
’ with double welding arrangement. Lower ring 
"vertically so that it may be applied around 
tbefore cutting off. After lower ring is welded 
‘ting is cut off, the upper solid ring is applied 
Welded to the casing. to form a gas tight seal. 
tho be furnished with threaded mandrel. 





HEADQUA 


ron Saft W 





Fog 
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Whatever your drilling, completion or pro- 
duction problem, there’s a RECTORHEAD 


to meet your needs. 


Rector’s reputation for safer well control 
was earned the slow and hard way... 
through thousands of dependable instal- 
lations. And everytime a new RECTOR- 
HEAD goes to the field, that reputation of 
years standing is at stake. That’s why 
you'll find the RECTOR man in your ter- 
ritory so thorough...why he works on 
your problem individually...and why, 
too, you'll find the RECTORHEAD installed 
on your well will do the job completely. 
safely...whether for casing or tubing 
suspension. 


Get in touch with your local Rector repre- 
sentative. See the 1942 Composite Catalog 
for full details on all RECTORHEADS. 











RH SLIP SUSPENSION RECTORHEAD 
features Rector’s patented pressure seal- 
ing and casing hold-down medium. 





6 


The “RH” Slip Suspension RECTORHEAD is extremely 
simple in design, and easily and quickly installed 
by the use of the exclusive RECTOR patented pres- 
sure sealing and casing hold-down medium... this 
being a Standard API seal ring in conjunction with 
a steel ring (above slips) welded to casing after 
slips are set. The design of this ring makes possible 
a secure and thoroughly dependable weld. Shown 
above is the Type RH Slip and Welding Ring Sus- 
pension RECTORHEADS for three strings of casing. 
Lower section shows single welding ring, upper sec- 
tion shows double welding ring. 


gi IE 


MANDREL SUSPENSION TUBING HEAD 


The Mandrel Suspension Type RECTORHEAD Tub- 
ing Heads incorporate the RECTOR Patented Pres- 
sure Sealing and Hold-Down Medium, using a single 
seal ring, acting dually as a pressure seal and man- 
drel hold-down. They conform to API specificiations 
in every respect. No soft packing used to seal be- 
tween strings. Shown above is the Double Flanged 
Type Mandrel Suspension Tubing Head with Man- 
drel Locking Screws Flanged to “93M” Mandrel Type 
Casing Head. 





RECTOR WELL EQUIPMENT CO., Inc. 
FORT WORTH, TEXAS, U. S. A. 
Representatives in All Active Drilling Areas 


EXPORT AGENT: 
Lucey Export Corporation, Woolworth Bldg., N. Y. C. 


Sold by Leading Supply Companies 





In the interest of conservation, we ask that 
you send in your old RECTORHEADS from 
abandoned wells for reconditioning whenever 
you can. 























~— LAUGH wit BARNEY 





A chemist says that the first alcohol 
was distilled in Arabia, which may ex- 
plain those nights. 


7 y 7 


I think that I shall never see 

A girl refuse a meal that’s free; 

A girl with hungry eyes not fixed 
Upon a drink that’s being mixed; 
A girl who doesn’t like to wear 

A lot of junk to match her hair; 
Girls are loved by guys like me— 
For who in the hell will kiss a tree! 


 d 7 y 


Grade School Teacher: Where does 
God live? 

Small Boy: In our bathroom. 

Grade School Teacher: Why do you 
think that? 

Small Boy: Because every morning 
my dad goes to the bathroom door and 
yells, ‘““God! Are you still in there!” 


Y vy q 


A little old lady was being examined 
by the family doctor, having been sent 
there by her relatives for what they 
considered eccentricities. 

“T just adore buckwheat cakes, doc- 
tor,” the little old lady confessed. 

“Well, there’s nothing wrong about 
that,” the doctor said with a smile. “I 
love buckwheat cakes myself.” 

The little old lady beamed. “Oh, you 
must come over to my house soon. I’ve 
got seven trunkfuls!” 


vy 7 y 


“Perkins, Parkins, Peckham and 
Potts—good morning.” 

“I want to speak to Mr. Perkins.” 

“Who's calling, please?” 

“Mr. Pincham of Pincham, Pettem, 
Poppum and Pogg.” 

“Just one moment, please, I’ll con- 
nect you with Mr. Perkins’ office.” 

“Hello, Mr. Perkins’ office.” 

“I want to speak to Mr. Perkins.” 

“Mr. Perkins? I'll see if he is in. 
Who’s calling, please?” 

“Mr. Pincham.” 

“Just one moment, Mr. Pincham. 
Here’s Mr. Perkins. Put Mr. Pincham 
on, please.” 

“Just one moment, please, I have 
Mr. Pincham right here. Okay with 
Perkins, Parkins, Peckham and Potts, 
Mr. Pincham. Go ahead.” 

“Lo, Joe? How’s about lunch?” 

“Okay.” 


y 7 q 


A farmer is a man who makes his 
money on the farm and spends it in 
town, while an agriculturist is a man 
who makes his money in town and 
spends it on the farm. 
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During a lull in A.E.F. activities in 
London last week, a colored boy from 
Chattanooga got in a poker game with 
a few English chaps. Picking up his 
cards he found four aces. Someone had 
just bet one pound and the colored boy 
said, “I don’t know how yo’ boys count 
yo’ money, but I'll just raise yo’ one 
ton.” 

a 


“Nowadays the early bird isn’t so 
sure of getting the worm.” 

“No, he’s much more apt to get his 
own breakfast.” 

5 A y y 

Visitor (to Mussolini) : Why are you 
holding up that umbrella? The sky is 
blue and there’s no rain. 

Mussolini: Ah, but it’s raining in 
Berlin. 


y y y 


He: I think I’ve got a flat tire. 
She: I think that makes us even. 
a a 


“If I take this castor oil do you 
think I’ll be well enough to get up in 
the morning?” 

““Well—you’d better!” 


7 y Y 


Mrs. Meeker: John! 

Mr. Meeker: Yes, dear. 

Mrs. Meeker: There’s a corner torn 
off your pay check. What did you 
spend it for? 

a 

The salesman whose pants wear out 
before his shoes is making too many 
contacts at the wrong places. 


7 i tA 


Gladys: Why did you break off your 
engagement with that good-looking 
young doctor? 

Sally: Oh, it was his awful writing. 
Every time I had a letter from him I 
had to take it to a druggist to find out 
what was in it. 

yoy 


Jones: Here’s that last pair of trous- 
ers you made for me. I want them re- 
seated. You know, I sit a lot. 

Tailor: Yes, and I hope you’ve 
brought the bill to be receipted. You 
know I’ve stood a lot. 


yf 

Every famous man’s wife has an un- 
easy feeling that something will happen 
to open the world’s eyes. 


yo4rgy4 

The Japs have always kept up with 
our Big League baseball, so they ought 
to know that the Yankees have a habit 
of finishing on top. 


Angry Father (at 2:00 a.m.): Well, 
young lady, where have you been until 
this hour? 

Daughter: \’ve been sitting up with 
the son of the sick man you tell mother 
you were sitting up with. 

a 

George: My wife fooled me when we 
were engaged. 

Robert: Why, what do you mean? 

George: Well, when I asked her to 
marry me, she said she was agreeable. 

yf 

Rabbit: We certainly know how to 
multiply. 

Snake: I’m a tricky little adder my- 
self. 

a eZ 

Sue: Is your husband stingy? 

Mary: I'll say! Why, every time he 
takes a penny out of his pocket the 
Indian blinks at the light! 

y y 7 

Marine: These new shoes of mine are 
killing my feet. 

Chorine: They’re killing mine too! 

yr? 

Marine Corporal (at party): Do you 
know that ugly sap of an officer stand- 
ing over there? 

Gal: Do you know who I am? I am 
that officer’s daughter. 

Corporal: Do you know who I am? 

Gal: No. 

Corporal: Thank goodness! 


ror? 
She Was Only 

A sentry’s daughter but she never said 
halt. 

A pacifist’s daughter but she puts up 
an awful fight. 

A commander’s daughter but she never 
leads men on. 

An intelligence officer’s daughter but 
she never has a code. 

A gunner’s daughter but she certainly 
was a sight. 

gor? 

Customer: Are these field glasses 
high powered? 

Clerk: You said it. When you look 
at something less than ten miles away 
it looks as though it was behind you! 

yr? 

Rastus: What all did de doctor say’s 
de matter wid you? 

Liza: He says I’s sufferin’ from acute 
indiscretion. 

a 

Magistrate (to man accused of beg- 
ging): What have you to say? 

Prisoner: It wasn’t my fault, sir. I 
just held out my hand to see if it was 
raining, and the gent dropped a dime 
in it. 

ee 
Advertising 

From a Titusville (Pa.) newspaper: 
“Auctioneering is my special line o 
business. Prices very reasonable. If I 
am out arrange dates with my wife.” 
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THE Petroleum 


Engineer’s 


CONTINUOUS TABLES 






A DAILY REFERENCE FOR OPERATING MEN 
INSTALLMENT No. 59 


‘Ee tables on the following pages are designed to save time and effort for the technician, and 
to assist the practical field or plant worker to solve problems commonly encountered in rou- 
tine work. They are not intended nor expected to supplant technical training and make every man 
his own designer. Most of the tables can be understood and applied by anyone acquainted with the 


simple fundamentals of mathematics. 


For the convenience of readers who wish to refer to the tables, each page carries in the upper 
right corner an index number that classifies the table according to subject matter. 
All petroleum engineering literature may be indexed for reference according to the Dewey 
Decimal System as modified and extended for the petroleum industry by L. C. Uren, professor of 


petroleum engineering at the University of California. When classifie 


according to these index 


numbers the material follows in a logical sequence and falls into several natural divisions, as 


illustrated by the following outline: 


Nos. P000-P399—General 
Nos. P400-P499—Drilling 
Nos. P500-P599—Production 


Nos. P600-P699—Transportation and Storage (includes Pipe Line) 


Nos. P700-P799—Refining, including 


Nos. P770-P799—Natural Gasoline, which may be classifed in a separate division 


(as shown here) if of special interest to the user 


or rrr rrr o_o 





To aid the reader in using the Decimal System, a subject index arranged alphabetically 
has been published, and is available at a cost of 50 cents per copy from The Petroleum 
Engineer, P. O. Box 1589, Dallas, Texas. 


INDEX TO TABLES“ 


Title of Table 


Squares of whole numbers 

Squares of whole numbers 

Squares of whole numbers 

Square roots of whole numbers 

Square roots of whole numbers 

Cube roots of whole numbers 

Cube roots of whole numbers 

Conversion tables—Foreign weight units 
Conversion tables—Foreign weight units 
Conversion tables—Foreign volume units 
Equivalents—gravity, volume, and weight 
Heating, dressing, and hardening cable-tool drill bits 
Conversion table for mud weights 


(sheet 1) 
(sheet 2) 


(sheet 1) 


Weight of dry material added to drilling mud, Ib. per gal. (Sp. Gr. of additive 2.70) 


Weight of dry material added to drilling mud, Ib. per gal. (Sp. Gr. of additive 3.00) 
Weight of dry material added to drilling mud, Ib. per gal. (Sp. Gr. of additive 3.50) 
Drilled hole survey data per 100 ft. of hole 

Drilled hole survey data per 100 ft. of depth 

Area of horizontal drift—directional drilling 

Wal! surface area and volume of reamed hole 

Weight of dry material added to drilling mud, Ib. per gal. (Sp. Gr. of additive 2.35) 
Weight of dry material added to drilling mud, Ib. per gai. (Sp. Gr. of additive 2.50) 
Theoretical volume of gravel required around liners in cu. ft. per ft. of length 

Rise in fluid level, etc., due to running 142-in. non-upset tubing in well fluid 

Rise in fluid level, etc., due to running 2-in, non-upset tubing in well fluid 

Rise in fluid level, etc., due to running 21/2-in. external-upset tubing in well fluid 
Rise in fluid level, etc., due to running 21/2-in. non-upset tubing in well fluid 

Rise in fluid level, etc., due to running 3-in. external-upset tubing in well fluid 

Rise in fluid level, etc., due to running 3-in. non-upset tubing in well fluid 

Rise in fluid level, etc., due to running 3'/2-in. external-upset tubing in well fluid 
Rise in fluid level, etc., due to running 31/2-in. non-upset tubing in well fluid 

Rise in fluid level, etc., due to running 4-in. external-upset tubing in well fluid 

Rise in fluid level, etc., due to running 4-in. non-upset tubing in well fluid . 
Velocity of flow, ft. per sec., through annulus between 11/,-in. and 4-in. tubing 
Velocity of flow, ft. per sec., through annulus between 11/,-in. and 4-in. tubing 
Velocity of flow, ft. per sec., through annulus between 2-in. and 31/2-in. tubing 
Velocity of flow, ft. per sec., through annulus between 2-in. and 4-in. tubing 





(sheet 1) 
(sheet 2) 


(sheet 5B) 


Index No. 


061.001.3 
061.002.1 
061.002.1 
061.003.1 
061.003.1 
066.002. 
066.002. 
066.003. 
213.110.1 
424.221. 
425.218.41 
425.218.43 
425.218.43 
425.218.43 
429.200.1 
429.200.1 
429.200.2 
434.000. 
444.200. 
444.201. 
459.300. 
511.141.150.2 
511.141.202. 
511.141.250. 
511.141.252. 
511.141.301. 
511.141.302. 
511.141.351. 
511.141.352. 
511.141.401. 
511.141.402. 
533.300.125.2 
533.300.150.2 


VUVvuv UV UUV UV UV UV UUVUTUTUVUUDUUUUDUUNU 
= 


(sheet 1B) P 533.300.200.2 
(sheet 2A) P 533.300.200.2 
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Title of Table 


Velocity of flow, ft. per sec., through annulus between 2-in. and 4-in. 
Velocity of flow, ft. per sec., through annulus between 2Y- -in. and 4-in. « & 


Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Base temperature multipliers, 60 deg. F. Abs. 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
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’ 
THe PETROLEUM ENGINEER'S ConTINuUOUS TABLES P 683.32 
Static Press. 
1500-1595 lb. 
4s oar e é 
3 $2 Static pressure, lb."per sq. in., ga. 
5 Ss { j 
eft 1500 505 | 1510 | 1515 | 1520 | 1525 | 1530 | 1535 | 1540 | 1545 | 1550 | 1555 | 1560 | 1565 | 1570 | 1575 | 1580 1585 | 1590 | 1595 
2 55.03 55.13) 55.22) 55.32] 55.40) 55 50) 55 58| 55 .67 55.75 55.85) 55.94) 56.00) 56.11) 56.21) 56.29 56.38 56.48) 56.56) 56.64) 56.74 
4 77.84 77.98) 78.10) 78.24) 78.36) 79.50) 78.62) 78.74) 78.86) 79.00) 79.12) 79.22) 79.36] 79.50] 79.62| 79.74) 79.88] 80.00) 80.12) 80.26 
6 95.32] 95.49] 95.63) 95.80) 95.95] 96.12] 96.27) 96.42) 96.56] 96.74! 96.88] 97.00 97.18) 97.35} 97.49) 97.64) 97.81) 97.96) 98.11] 98.28 
8 {110.1 |110.3 |110.4 |110.6 {110.8 |111.0 [111.2 |111.3 |111.5 [111.7 [111.9 |112.0 [112.2 |112.4 [112.6 |112.8 |113.0 |113.1 [113.3 |113.5 
10) {123.1 |123.3 |123.5 {123.7 |123.9 |124.1 |124.3 [124.5 |124.7 |124.9 [125.1 |125.2 1125.5 |125.7 |125.9 |126.1 |126.3 |126.5 |126.7 {126.9 
12 134.8 135.1 135.3 |135.5 |135.7 |135.9 |136.2 |136.4 |136.6 |136.8 |137.0 |137.2 |137.4 |137.7 |137.9 |138.1 |138.4 |138.6 |138.8 |139.0 
14 145.6 145.9 |146.1 |146.4 |146.6 |146.9 [147.1 |147.3 |147.5 |147.8 |148.0 |148.2 [148.5 |148.7 |149.0 |149.2 |149.5 |149.7 |149.9 |150.2 
16 155.7 156.0 |156.2 {156.5 |156.7 |157.0 |157.2 |157.5 |157.7 |158.0 |15°.2 |158.4 |158.7 |159.0 |159.2 |159.5 |159.8 |160.0 |160.2 |160.5 
18 {165.1 |165.4 |165.7 |166.0 |166.2 |166.5 |166.8 |167.0 |167.3 |167.6 |167.9 |168.1 |168.4 |168.7 |168.9 |169.2 |169.5 |169.7 |170.0 |170.3 
20 (|174.1 1174.4 |174.6 |174.9 |175.2 |175.5 |175.8 |176.1 |176.3 |176.6 |176.9 |177.1 |177.4 |177.8 |178.0 |178.3 |178.6 |178.9 |179.1 |179.5 
21 178.4 178.7 |179.0 |179.3 |179.6 {179.9 |180.2 |180.4 |180.7 |181.0 |181.3 |181.5 |181.9 |182.2 |182.4 |182.7 |183.0 |183.3 |183.6 |183.9 
22 182.5 |182.9 |183.1 |183.5 |183.8 |184.1 |184.4 |184.6 |184.9 |185.3 |185.5 |185.8 |186.1 |186.4 |186.7 |187.0 |187.3 |187.6 |187.9 |188.2 
23 186.7 |187.0 |187.3 |187.6 |187.9 |188.2 |188.5 |188.8 |189.1 |189.4 [189.7 |189.0 [190.3 |190.6 |190.9 |191.2 |191.6 |191.8 |192.1 |192.5 
24 190.7 {191.0 |191.3 |191.6 |191.9 |192.3 |192.6 |192.9 |193.2 |193.5 |193.8 |194.0 |194.4 |194.7 |195.0 |195.3 |195.7 |196.0 |196.3 |196.6 
25 |194.6 |194.9 |195.3 |195.6 |195.9 |196.3 |196.6 |196.9 |197.2 |197.5 |197.8 |198.1 |198.4 [198.8 [199.1 {199.4 |199.7 |200.0 |200.3 |200.7 
26 {198.5 |198.8 |199.1 |199.5 |199.8 |200.1 |200.4 |200.7 |201.1 |201.4 |201.7 |202.0 |202.3 |202.7 |203.0 |203.3 |203.6 |204.0 |204.3 |204.6 
27 {202.2 |202.6 |202.9 |203.3 |203.6 |203.9 |204.3 |204.6 |204.9 |205.2 |205.6 |205.8 |206.2 |206.5 |206.9 |207.2 |207.5 |207.8 |208.2 |208.5 
28 |206.0 |206.3 |206.7 |207.0 |207.3 !207.7 |208.0 |208.3 |208.7 |209.0 |209.4 |209.6 |210.0 |210.4 |210.7 |211.0 |211.4 |211.7 |212.0 |212.4 
29 |209.6 |210.0 {210.3 (210.7 |211.0 |211.4 |211.7 |212.0 |212.3 |212.7 |213.0 |213.3 |213.7 |214.1 |214.4 |214.7 |215.1 |215.4 |215.7 |216.1 
30 = /213.2 [213.5 |213.9 |214.3 |214.6 |215.0 |215.3 |215.6 |216.0 |216.3 |216.7 |216.9 |217.3 |217.7 |218.0 |218.4 |218.8 |219.1 {219.4 |219.8 
31 |216.7 |217.1 |217.4 |217.8 |218.2 |218.5 |218.9 |219.2 |219.5 |219.9 |220.3 |220.5 |220.9 |221.3 |221.7 |221.9 |222.4 |222.7 |223.1 |223.4 
32 {220.2 |220.6 |220.9 |221.3 |221.6 |222.0 |222.4 |222.7 |223.0 |223.5 |223.8 |224.1 |224.5 |224.9 |225.2 |225.5 |225.9 |226.3 |226.6 |227.0 
33 1223.6 |224.0 |224.3 |224.7 |225.1 |225.5 |225.8 |226.2 |226.5 |226.9 |227.3 |227.6 |228.0 |228.4 |228.7 |229.1 |229.5 |229.8 |230.1 |230.5 
34 (226.9 |227.4 |227.7 |228.1 |228.5 |228.9 |229.2 |229.6 |229.9 |230.3 |230.7 |231.0 |231.4 |231.8 |232.1 |232.5 |232.9 |233.2 |233.6 |234.0 
35 230.3 |230.7 |231.0 |231.4 |231.8 |232.2 |232.6 |232.9 |233.3 |233.7 |234.0 |234.3 |234.7 |235.2 |235.5 |235.9 |236.3 1236.6 |237.0 |237.4 
36 233.2 |233.9 |234.3 |234.7 [235.1 |235.5 |235.9 |236.2 |236.6 |237.0 |237.4 |237.7 |238.1 |238.5 |238.9 |239.2 |239.6 [240.0 |240.4 |240.8 
37 236.8 |237.2 |237.5 |238.0 |238.3 |238.8 |239.1 |239.5 |239.9 |240.3 1240.6 |240.9 |241.4 |241.8 |242.2 |242.5 |243.0 |243.3 |243.7 |244.1 
38 239.9 |240.3 [240.7 |241.1 [241.5 |241.9 [242.3 |242.7 |243.0 |243.5 |243.8 |244.2 |244.6 |245.0 1245.4 [245.8 |246.2 |246.6 |246.9 [247.4 
39 243.1 |243.5 1243.9 |244.3 |244.7 |245.1 |245.5 |245.9 |246.2 |246.7 |247.1 |247.4 |247.8 |248.2 |248.6 |249.0 |249.4 |249.8 |250.2 (250.6 
40 (246.2 |246.6 |247.0 |247.4 |247.8 |248.3 |248.6 |249.0 |249.4 |249.8 |250.2 |250.5 [251.0 |251.4 |251.8 |252.2 |252.6 |253.0 |253.4 |253.8 
41 |249.2 |249.7 |250.0 |250.5 |250.9 |251.3 |251.7 |252.1 |252.5 1252.9 |253.3 |253.6 |254.1 |254.5 |254.9 |255.3 |255.7 |256.1 |256.5 |257.0 
42 |252.2 |252.7 |253.1 1253.5 |253.9 |254.4 |254.8 1255.2 |255.5 1256.0 |256.4 |256.7 |257.2 |257.6 |258.0 |258.4 |258.9 |259.2 |259.6 |260.1 
43 |255.2 1255.7 |256.1 |256.5 |256.9 |257.4 |257.8 |258.1 |258.5 |259.0 |259.4 |259.7 |260.2 |260.6 |261.0 |261.4 |261.9 |262.3 |262.7 |263.1 
44 1258.2 |258.6 |259.0 |259.5 |259.9 |260.3 |260.7 \261.1 261.5 |262.0 |262.4 |262.7 |263.2 1263.7 |264.1 |264.5 |264.9 |265.3 |265.7 |266.2 
45 /261.1 [261.5 |261.9 |262.4 |172.8 |263.3 wal \264.1 264.5 |265.0 |265.4 |265.7 |266.2 1266.6 |267.0 |267.4 |267.9 |268.3 |268.7 |269.2 
46 /|264.0 |264.4 |264.8 (265.3 |265.7 |266.2 |266.6 1267.0 267.4 |267.9 1268.3 |268.6 |269.1 |269.6 |270.0 |270.4 |270.9 |271.3 |271.7 |272.2 
47 266.8 |267.3 1267.7 |268.2 |268.6 |269.1 |269.5 |269.9 |270.3 |270.8 |271.2 |271.6 |272.0 |272.5 |272.9 |273.3 |273.8 |274.2 |274.7 |275.1 
48 /|269.6 |270.1 |270.5 |271.0 |271.4 |271.9 |272.3 |272.8 |273.2 |273.7 |274.1 |274.4 |274.9 |275.4 |275.8 |276.2 |276.7 |277.1 |277.5 |278.0 
49 272.4 |272.9 |273.4 |273.8 |274.3 |274.8 |275.2 |275.6 |276.0 |276.5 |276.9 |277.3 |277.8 |278.3 |278.7 |279.1 |279.6 |280.0 |280.4 |280.9 
| 50 |275.2 |275.7 |276.1 |276.6 |277.0 |277.5 |278.0 eo 4 |278.8 |279.3 |279.7 |280.1 |280.6 |281.1 |281.5 |281.9 |282.4 |282.8 |283.3 |283.8 
| 51 277.9 |278.4 |278.5 |279.4 \279.8 |280.3 loso.7 {281.1 281.6 |282.1 |282.5 |282.9 |283.4 |283.9 |284.3 |284.7 |285.2 |285.6 |286.1 |286.6 
o2 280.7 |281.2 |281.6 |282.1 |282.5 |283.0 |283.5 |283.9 284.3 |284.8 |285.3 |285.6 |286.1 |286.6 |287.1 |287.5 |288.0 |288.4 |288.9 [289.4 
53 283.3 |283.8 |284.3 |284.8 |285.2 |285.7 |286.2 |286 .6 287.1 |287.6 |287.9 |288.4 |288.9 |289.4 |289.8 |290.3 |290.8 |291.2 |291.6 |292.1 
54 286.0 286.5 |286.9 |287.5 |287.9 |288.4 |288.8 |289.3 |289.7 |290.2 |290.7 |291.1 |291.6 |292.1 |292.5 |293.0 |293.5 |293.9 |294.4 |294.9 
53 = |288.6 |289.1 |289.6 |290.1 |290.6 291 291.5 |292.0 |292.4 |292.9 |294.3 |293.7 |294.3 |294.8 |295.2 |295.7 |296.2 |296.6 |297.1 |297.6 
56 291.2 |291.8 |292.2 |292.7 |293.2 |293.7 |294.2 |294.6 |295.1 |295.6 |296.0 |296.4 |296.9 |297.4 |297.9 |298.3 |298.9 |299.3 |299.8 |300.3 
57 293.8 |294.4 |294.8 |295.4 |295.8 |296.3 |296.8 |297.2 |297.7 |298.2 |298.7 |299.1 |299.6 |300.1 |300.6 |301.0 |301.5 |203.0 |302.5 |303.0 
58 296.4 |296.9 |297.4 |297.9 |298.4 |298.9 |299.4 |299.8 |300.3 |300.8 {301.3 |301.7 |302.2 |302.7 |303.2 |303.6 |304.2 |304.6 |305.1 |305.6 
59 (298.9 |299.5 |299.9 1300.5 |300.9 |301.5 |301.9 |302.4 |302.9 |303.6 |303.9 |304.2 |304.8 |305.3 |305.8 |306.2 |306.8 |307.2 |307.7 |308.2 
60 /301.5 |302.0 |302.5 |303.0 |303.5 |304.0 |304.5 |305.0 |305.3 |306.0 |306.4 |306.8 |307.4 |307.9 |308.4 |308.8 |309.4 |309.8 |310.3 |310.8 
61 (304.0 |304.5 |305.0 |305.5 |306.0 |306.5 |307.0 |307.5 |308.0 |308.5 |309.0 |309.4 |310.0 |310.4 |310.9 |311.4 |311.9 |312.4 |312.9 |313.4 
62 306.5 |307.0 |307.5 |308.0 |308.5 |309.1 |309.5 |310.0 |310.5 |311.0 |311.5 |311.9 |312.4 |313.0 |313.5 |313.9 |314.5 [315.0 |315.4 |316.0 
63 |308.9 |309.5 |309.9 |310.5 |311.0 |311.5 |312.0 |312.5 |313.0 |313.5 |314.0 |314.4 |314.9 |315.5 |316.0 |316.4 |317.0 |317.5 |318.0 |318.5 
64 311.4 {311.9 |312.4 |/313.0 |313.4 |314.0 |314.5 |315.0 |315.4 |316.0 |316.5 |316.9 |317.4 |318.0 |318.5 |319.0 |319.5 |320.0 |320.5 321.0 
65 /313.8 |314.3 1314.8 |315.4 1315.9 |316.4 |316.9 |317.4 |317.9 |318.4 |318.9 |319.3 |319.9 |320.5 1320.9 |321.4 [322.0 {322.5 |323.0 |323.5 
66 (316.2 |316.8 |317.2 |317.8 {318.3 |318.9 |319.4 \319.8 320.3 |320.9 |321.4 |321.8 |322.4 1322.9 1323.4 |323.9 |324.5 |325.0 |325.4 |326.0 
67 (318.6 |319.1 |319.6 |320.2 |320.7 |321.3 |321.8 |322.2 |322.7 |323.3 |323.8 |324.2 |324.8 |325.4 1325.8 |326.3 |326.9 |327.4 |327.7 328.5 
68 /320.9 |321.5 |322.0 |322.6 |323.1 |323.7 |324.2 |324.6 |325.1 |325.7 |326.2 |326.6 |327.2 |327.8 1328.3 |328.8 |329.3 |329.8 |330.3 330.9 
69 323.3 |323.9 |324.4 |325.0 |325.5 |326.0 |326.5 |327.0 |327.5 |328.1 |328.6 |329.0 |329.6 |330.2 |330.7 |331.2 |331.8 |332.3 |332.8 333.4 
70 (325.6 |326.2 |326.7 |327.3 |327.8 |328.4 |328.9 |329.4 |329.9 |330.5 |331.0 1331.4 |332.0 |332.6 |333.1 |333.6 |334.2 |334.7 |335.2 |335.8 
| 
71 |327.9 1328.5 |329.0 |329.6 |330.1 |330.7 |331.2 |331.7 |332.2 |332.8 1333.3 |333.8 |334.3 1334.9 |335.4 1335.9 |336.5 |337.0 |337.5 |338.1 
72 = |330.2 1330.8 |331.3 |331.9 |332.4 |333.0 |333.5 |334.1 1334.6 |335.2 |335.7 |336.1 |336.8 1337.3 |337.8 |338.3 |338.9 |339.4 |339.9 |340.5 
73 |332.5 1333.1 |333.6 [334.2 |334.8 1335.4 |335.9 1336.4 |336.9 |337.5 |338.0 |338.4 |339.0 |339.6 |340.1 |340.6 |341.2 |341.8 |342.3 342 9 
74 (334.8 |335.4 |335.9 |336.5 |337.0 1337.6 |338.1 |338.7 |339.2 |339.8 |340.3 |340.7 |341.3 |341.9 |342.4 |343.0 |343.6 |344.1 |344.6 345.2 
25 |337.0 |337.7 |338.2 |338.8 |339.3 |339.9 1340.4 |340.9 |341.5 |342.1 |342.6 1343.0 |343.6 1344.3 [344.8 |345.3 |345.9 [346.4 |346.9 |347.5 
76 |339.3 (339.9 |340.4 1341.0 341.6 1342.2 |342.7 |343.2 [343.8 |344.4 [344.9 |345.3 [345.9 1346.5 |347.1 |347.6 |348.2 [348.7 349.2 349.9 
77 =|341.5 |342.1 |342.7 1343.3 |343.8 1344.4 |344.9 1345.5 1345.9 [346.6 |347.1 |347.6 |348.2 |348.8 1349.3 |349.9 [350.5 |351.0 351 .5 (352.1 
78 |343.7 |344.4 |344.9 |345.5 |346.0 |346.7 |347.2 |347.7 |348.2 |348.9 1349.4 |349.8 |350.5 |351.1 |351.6 |352.1 |352.8 353 .3 353.8 354.4 
79 (345.9 1346.5 |347.1 |347.7 |348.2 |348.9 |349.4 [349.9 |350.4 [351.1 |351.6 [352.1 |352.7 |353.3 1353.8 |354.4 |355.0 355.5 356.1 356.7 
80 }348.1 348.7 |349.3 |349.9 |350.4 |351.0 1351.6 1352.1 1352.6 1353.3 |353.8 1354.3 1354.9 |355.5 |356.1 1356.6 1357.2 |357.8 |358.3 |358.9 
| | . 
| 2 (352.4 |353.1 |353.6 1354.2 [354.8 |355.4 1355.9 356.5 |357.0 |357.7 |358.2 |358.7 |359.3 |359.9 |360.5 |361.0 |361.6 {362.2 362.7 363.4 
j 84 (356.7 |357.3 |357.9 1358.5 1359.1 1359.7 |360.3 |360.8 |361.4 |362.0 |362.6 |363.0 |363.7 |364.3 |364.9 |365.4 |366.1 |366.6 |367.1 367 .8 
| 86 /360.9 |361.6 |362.1 |362.8 |363.4 |364.0 |364.6 |365.1 [365.7 |366.3 |366.9 |367.3 |367.9 |368.6 |369.2 |369.8 |370.4 |370.9 |361.5 372.2 
88 (365.1 |365.8 |366.3 |366.9 |367.5 |368.2 |368.8 |369.3 |369.9 |370.5 |371.1 |371.6 |372.2 |372.9 |373.5 |374.0 |374.7 |375.2 |375.8 |376.5 
90 (369.2 |369.9 |370.5 ns 371.7 1372.4 |372.9 1373.5 370.1 |374.7 |375.3 |375.8 |376.4 |377 1 1377.1 |378.2 |378.9 |379.5 |380.0 |380.7 
92 (373.3 |373.9 |374.6 |375.2 \375.8 376.5 |377.1 1377.6 378.2 |378.9 |379.4 |379.9 |380.6 iggh.2 381.8 |382.4 |383.1 383.7 384.3 384.9 
94 (377.3 |378.0 378.6 |379.3 (379.9 |380.5 |381.1 |381.7 |382.3 |382.9 |383.5 |384:0 oes 385.4 |385.9 (386.5 387.2 |387.8 |388.4 |389.1 
96 (381.3 |382.0 |382.6 |383.3 |383.9 |384.6 (385.2 |385.7 |386.3 |387.0 |387.6 |388.1 |388.8 |389. 5 |390. |390 6 |391.3 |301.9 |392.5 393.1 
98 /385.3 |385.9 |386.6 |387.2 |387.8 |388.5 |389. 1 {389.7 |390.3 391.0 |391.6 |392.1 |392.8 393 . .5 1894.1 1394.7 |395.4 |395.9 |396.6 |397.2 
100 (389.2 389.9 |390.5 |391.2 |391.8 392.5 393. 1 |393.7 [804.3 395.0 |395.6 |396.1 1396.8 |397. 5 |398.1 |398. 7 |399.4 1400.0 400.6 |401.3 
| i | | | 
NOTE: Values given in body of table are products of the square roots of the static and differential pressures in Ib. per sq. in., abs., and 
inches of water respectively. 
Absolute pressures are based on atmospheric pressure of 15 lb. per sq. in. 
Table has been condensed to serve field men in approximating meter readings, intermediate readings for accurate measurements may 
be obtained from pressure extension books, usually available in district offices. 
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WITH BANTAM BEARINGS 


























SPEEDY SHIPMENT OF WAR MATERIALS is a factor of vital importance in the program of the 
United Nations. Supplies are quickly loaded on shipboard by this revolving gantry crane built 
by American Hoist & Derrick Company. Crane is equipped with three hoisting drums, one lift- 
ing 15,500 pounds at 300 feet per minute, the others with a capacity of 10,000 pounds at 270 
feet per minute. 20 Bantam Quill Bearings are used on travel mechanism, as shown in drawing, 


and on the wire rope blocks 


another instance of the ways in which Bantam Bearings are render- 


ing efficient, reliable performance in serving every phase of the Victory program. 
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SPEED AND ACCURACY are essential in machine 
tool operation—and Bantam’s broad experi- 
ence in bearing design and manufacture con- 
tributes to both these qualities. In this eight- 
station continuous drilling machine built by 
The Foote-Burt Company, the entire column 
rotates on a Bantam Ball Thrust Bearing 
measuring 27” O.D. by 22’ 1.D. Here is a typ- 
ical example of Bantam’s skill in the design 
of large bearings for heavy-duty applications. 





IN OIL WELL PUMPING UNITS, Bantam Quill 
Bearings are used by leading manufacturers 
to assure quiet, efficient operation, long ser- 
vice life, minimum need of attention. Cabot 
Shops, Inc., installs these compact, high- 
capacity units on equalizer and center bear- 
ings of its larger pumpers, obtains the advan- 
tages of anti-friction construction throughout. 





ECONOMICAL POWER GENERATION is assured 
by modern engine and generator design. De- 
veloping 115 KW each in continuous 24-hour 
operation, these two generating units are 
powered by Murphy Diesel Company's 215 
HP engines, with Bantam Quill Bearings in 
the generator drive assembly. For further 
information on these low-cost, high-capacity 
bearings, write for Bulletin P-104. 





BANTAM’S ENGINEERING COOPERATION is es- 
pecially valuable in meeting new and unusual 
requirements. Bantam makes every major 
type of anti-friction bearing—straight roller, 
tapered roller, needle and ball. Bantam engi- 
neers aid in the selection of the type that 
best suits your application—or design special 


bearings that meet your requirements. If 
you have a difficult bearing problem, TURN 
TO BANTAM. 





Bantam 


STRAIGHT ROLLER : TA 









BANTAM BEARINGS CORPORATION ¢ SOUTH BEND « INDIANA 


EARINGS 


ROLLER - NEEDLE - BALL 
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DESIGN NO. 5 
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“STYLE 50X-] 





DESIGN NO. 10 


STYLE 40 
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STYLE 504-5 7 
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STYLE 20 
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DESIGN NO.6 
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STYLE 20 
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DESIGN NO.7 








CHIKSAN seaninc SWING JOINTS 


For REFINERY APPLICATIONS 


== LOW PRESSURE TYPES 
(To 300 Lbs. W.P.) 


Supplied in eight different styles for rota- 
- \ tion in 1, 2 and 3 planes. Sizes %” to 
ee | ok 
“= tions are threaded, bored for welding or 
flanged. Various styles are provided with 
counterbalance connections for use on Loading 
Racks. (See typical diagrams at left.) Made of steel, 
malleable iron and bronze. 


HIGH PRESSURE TYPES 
(To 3,000 Lbs. W.P.) 


Supplied in eight different styles with end connec- 
tions threaded or bored for welding. Flanged ends 
supplied on order. Full 360° rotation in 1, 2 and 3 
planes. Made of steel. Sizes from 2” to 5”. These 
High Pressure Joints are used as standard equip- 
ment in CHIKSAN All-Steel Rotary Rose. 


HIGH TEMPERATURE TYPES 
(To 700° F. 500 Lbs. W.P.) 


Specially designed for handling super-heated steam. 
Made in eight different styles for full 360° rota- 
tion in 1, 2 and 3 planes. Special Packing Set makes 
CHIKSAN High Temperature Swing Joints adaptable 
to lines handling certain materials which are inju- 
rious to rubber or synthetic compounds. Sizes from 
V2” to 4”. Style 20 also available in %”. Made of 
steel. 


DOCK RISERS AND MARINE HOSE 


(For Loading and Unloading) 


CHIKSAN All-Steel Swing Joints supply the neces- 
sary flexible members for all-steel loading and un- 
loading hose. Since these joints are both suction and 
pressure-tight, they may be used on both services, 
or in submerged lines. Flanged-end Joints serve as 
flexible Dock Risers which lengthen the life of fab- 
ric hose lines. When hose is worn out, these same 
Joints may be used in the fabrication of steel lines. 
Supplied in 2” to 12” sizes. 


WRITE FOR CATALOG NO. 41 


: (ee 


Larger sizes to order. End connec-STYLE NO. 20 STYLE NO. 30 
Low Pressure Type 





STYLE NO. 50x5 
Counterbalance Swing 
Joint 





STYLE NO. 60 
High Pressure Swing Joint 





STYLE NO. 40 
High Temperature Swing 
Joint 





STYLE NO. 10 
Flanged End Swing Joint 
for marine use 


OVER 500 DIFFERENT 
TYPES, STYLES, SIZES 


SN VOOL COMPONY 


BALL BEARING SWING JOINTS for ALL PURPOSES 


BREA, CALIFORNIA 
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In today’s battle for production, the sudden assaults of shock 
loads are more frequent. But Whitney Roiler Chains have the ‘Stonewall’ 
quality of ample overload capacity that takes the heaviest attacks, throws 
them off and keeps on going. This is the No. 1 requirement for any chain drive 
now that all transmission equipment must be “‘made to do” longer than ever. 





And Whitney Chains are more than just ‘‘made to do”. . . they are made to 
last, and to deliver full power unfailingly, » . 
under the toughest going. You can bank on Protect Chain Life 
Whitney design and the extra strength of Keep sprockets aligned . . . 
Whitney alloy-armored steels to keep your chains properly lubricated, And 
production geared up to top levels for the dur- inspect your drives regularly 


; 7 Pia lo get maximum chain life. 
ation. See your nearest Whitney distributor. . ? 4 


The Whitney Chain & Manufacturing Co., Hartford, Connecticut 


WHITNEY CHAIN 


Mid-Continent Sales and Service: Bull-Stewart Equipment Co., 5219 Grand Ave., Dallas, Texas; Brance-Krachy Co., Inc., 
4411 Navigation Blvd., Houston, Texas; Weiss Chain & Transmission Co., 224 East Third St., Tulsa, Okla.; A. D. uggenheim 
Co., 227 West 7th Street, Amarillo, Texas; Warford Distributing Co., 319 So. Topeka Ave., Wichita, Kansas; Prager, Inc., 
: 472 Howard Ave., New Orleans, La. 
Mid-Continent Branch Office: The Whitney Chain & M fs. Co., 2826 Elm Street, Dallas, Texas. 
West Coast: Edward D. Maltby Co., 1718 So. Flower St., Los Angeles, Calif. 
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| | 
| 
AREA OF HORIZONTAL DRIFT—DIRECTIONAL DRILLING 
| Dept! Horizontal Depth Hori l 
a Drift drift —~ Circular True ‘C Drift drift ~g Circular True 
well angle radius — depth well angle radius a depth 
in ft. in ft. _ in ft. in ft. heeeniens 
500 | 1° 8.73 499.9 5000 1° 87.25 0.55 4999.3 
. 17.45 499.7 174.50 2.20 4996.9 
y 26.17 499.3 3° 261.70 4.94 4993.2 
4° 34.88 498.8 4° 348.80 8.77 4987.8 | 
| 5° 43.58 498.1 5° 435.80 13.70 4980.9 | 
6° 52.27 497.3 6° 522.65 19.70 4972.7 | 
1000 : 17.45 0.02 999.8 5500 iy 95.98 0.66 5499.2 
2° 34.90 0.09 999.4 2° 191.95 2.66 5496.6 
3° 52.34 0.20 998.6 3° 287 .87 5.98 5492.5 
4° 69.76 0.35 997.6 4° 383.68 10.60 5486.6 
5° 87.16 0.55 996.2 5° 479.38 16.58 5479.0 
6° 104.53 0.79 994.5 6° 574.92 23.41 5469.9 
1500 , 26.18 0.05 1499.8 6000 1° 104.70 0.79 5999. 1 
: 52.35 0.20 1499.1 2° 209. 40 3.16 5996.3 
3° 78.51 0.44 1497.9 3° 314.04 | 7.11 | 5991.8 
4° 104.64 0.79 1496.3 4° 418.56 12.64 | 5985.4 
5° 130.74 1.23 1494.3 5° 522.96 19.72 5977.1 
6° 156.80 1.78 1491.8 6° =| 627.18 | 28.37 | 5967.2 
2000 =| 34.90 0.09 1999.7 6500 1° =| 113.42 0.92 6499.0 
. 69.80 0.35 1998.8 y 226.85 3.70 6496.0 
3° 104.68 0.79 1997.3 3° 340.21 8.34 6491.1 
4° 139.52 1.40 1995.1 4° 453.44 14.79 6484.1 
5° 174.32 2.19 1992.4 5° 566. 54 19.23 6475.2 
( | 6° 209.06 3.15 1989.1 6° 679.45 33.28 6464.4 
| 
:* 43.63 0.13 2499.6 7000 1° 122.15 1.08 6998.9 
2500 y 87.25 0.55 2498.5 2° 244.30 4.30 6995.7 
y 130.85 1.24 2496.6 3° 366.38 9.68 6990.4 
4° 174.40 2.19 2493.9 4° 488.32 17.20 6982.9 
5° 217.90 3.43 2490.5 5° 610.12 26.85 6973.3 
| 6° 261.32 4.93 2486.3 6° 731.71 38.61 6961.7 
| 3000 1° 52.35 0.20 2999.5 7500 1° 130.88 1.24 7498.9 
| z 104.70 0.79 2998.2 e 261.75 4.93 | 7495.5 
y 157.02 1.78 2995.9 3° 392.55 11.11 | 7489.7 | 
4° 209. 28 3.16 2996.3 4° 523.20 | 19.72 7481.7 
5° 261.48 4.93 2988 .6 5° 653.70 30.78 7171.4 
6° 313.59 7.09 2983.6 6° 783.98 44.31 7458.9 
| 3500 s 61.08 0.27 3499.5 8000 :° 139.60 1.41 7998.8 
| 2° 122.15 1.07 3497.9 : 279.20 5.62 7995.1 
3° 183.19 2.42 3495.2 3° 418.72 12.64 7989.0 
4° 244.16 4.29 3491.5 4° 558.08 22.46 7980.5 
5° 305.06 6.71 3486.7 5° 697 . 28 35.07 7969.5 
6° 365.86 9.63 3480.9 6° 836 . 24 50.43 7956.2 
4000 ‘* 69.80 0.35 3999.4 8500 ‘ 148.33 1.59 8498.7 
y 139.60 1.41 3997 .6 , 296 . 65 6.34 8494.8 
: 209.36 3.16 3994.5 3° 444.89 14.28 8488.4 
4° 279.04 5.61 3990.2 4° 592.96 25.35 8479.3 
5° 348.64 8.75 3984.8 5° 740.86 39.58 8467 .6 
6° 418.12 12.61 3978.1 6° 888.51 72.41 8453.5 
4500 :° 78.53 0.44 4499.3 9000 ” 157.05 1.78 8998.7 
a 157.05 1.78 4497.3 2° 314.10 7.12 8994.5 
( | y 235.53 4.00 4493.8 , 471.06 16.00 8987.7 
4° 313.92 7.09 4489.0 4° 627.84 28.43 8978.0 
5° 392.22 11.08 4482.9 5° 784.44 44.38 8965.7 
6° 470.38 15.99 4475.4 6° 970.77 63.83 8950.8 
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FOR STATIONARY OR SEMI-PORTABLE 
INSTALLATIONS — Illustrated are 
three Le Roi 350 H.P. engines 
driving BJ pumps in a pi e 
line station at Marlow, O 

homa — for one of the major 
oil companies. 


) 
all the h TERO! 


© low first cost 
@ low installation cost 
@low operating cost 

© low maintenance cost 

















® 4 to 100 H.P. engines for gathering and pick-up 
pumps. 

® 100 to 400 H.P. sizes for main line, standby, or emer- 
gency service — capable of handling 12,000 to 35,000 
barrels per day. 







LeR' 
— (abov cating, at 
SERVIC reci p80 mpany 
FOR GATHERING. = erin e. 7 maj oil ¢ 
t o e prope Syjahoma. 
Cromw 

wicE. — 
yp AND TRANSFER ere in 


For PICK: Di nt sieD ola Field, 


®@ Operate on gasoline, natural gas, or butane. 















below) A ccary 
= operating * ” 





© Engine and pump may be assembled as single unit. 


® Compact, stationary unit with portable features — in- 
volving minimum expense and loss of 
time in transferring from one station 
to another. P-9 


Equip with LeRoi —as many leaders do — and 
enjoy the extra margin of economy, the extra 
reserve of power that LeRoi engineering gives 
you. Write, stating size of engine in which you 
are interested, and we will send bulletins giving 
complete details. 


/ Le Roi Company. MILWAUKEE, WIS. e TULSA, OKLA. 


GENERAL MACHINE & SUPPLY COMPANY 
Wichita Falls — Odessa, Texas 


SOUTHERN ENGINE & PUMP COMPANY 


Houston — Dallas — Kilgore, Texas 


WESTERN MACHINERY COMPANY 


St. Louis, Missouri @ Salem, Illinois 
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FOR 12-IN. FLANGES—Size of orifice plate to be installed, in. 
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FOR 10-IN. FLANGES—Size of orifice plate to be installed, in. 
FOR 14-IN. FLANGES—Size of orifice plate to be installed, in. 





CORRESPONDING DIFFERENTIALS—EQUAL FLOWS 














| 


2 





82.0 | 33.0 








Example: The highest differential reading on a 12 in. by 6 in. orifice plate is 98 in. It is desired to install a 12 in. by 7 in. orifice plate 


to lower the differential. What will be the differential with the 12 in. by 7 in. orifice plate installed? 
In the 12 in. flange section of the table find the 6 in. orifice size. In the column headed 7 in. at the intersection find .49. 


by 98 in. and the new differential reading will be 48 in. on the 12 in. by 7 in. plate. 




















Size of Orifice plate in use, in. 





Size of Orifice 


plate in use, in. 


Size of Orifice 


plate in use, in. 
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Out of Order 


.. because IT NEVER SLAMS 


CHAPMAN NON-SLAM CHECK VALVES are protected 
against wear by the tilting disc . . . of airfoil design . . . which 
rides steadily in the flow when the valve is open. And when 
flow slows, this dise is cushioned silently to a drop-tight seat. 
So it can't slam . . . can’t set up surging or hammering in the 
line . . . can’t open up the pipe joints. Head losses are cut as 
much as 80%. 

Chapman Non-Slam Check Valves increase operating 
efficiency in refineries and on natural gas lines. They are made 
in iron and steel for pressures from 150 to 1500 lb. . . with any 
type of end-connections . . . in a wide range of steels. Write 
for bulletin. 





This Disc Can't Be Thrown | 








The 


CHAPMAN 


VALVE MANUFACTURING CO. 


Indian Orchard, Mass. 
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Sheet 1 
Tue PerroLeuM EnGIneEer’s Continuous TABLES P 213.110.1 
EQUIVALENTS—GRAVITY, VOLUME, AND WEIGHT 
Specific| Degrees | Degrees | lb. per | lb, per | lb, per gal. per | *bbl. per 
Gravity) Baume | A.P.I, gal. | cu, ft. bbl.* | tont | tont 
—— —_——_—_—_—_——————|- — cis nae acai ime — —— ————— 
1.0000 | 10.000 | 10 | 8.337 63 . 367 350.2 | 239.9 | 6.71 
0.9930 | 10.989 11 | 8.279 61.929 347.7 | 1.6 | 5.75 
0.9861 | 11.979 | 12 | 8.221 61.498 | 345.3 | 243.3 | 5.79 
0.9792 | 12.968 | 13 | 8.164 61.072 | 342.9 245.0 5.83 
0.9725 | 13.958 | 14 81.08 | 60.652 | 340.5 | 246.7 5.87 
0.9659 | 14.947 | 15 8.053 | 60.238 | 338.2 248.4 5.91 
0.9593 | 15.936 | 16 7.998 | 59.830 335.9 250.1 5.95 
0.9529 | 16.926 | 17 7.944 | 59.427 | 333.7 251.8 | 5.99 
0.9465 | 17.915 18 7.891 | 59.029 331.4 253.5 | 6.03 
0.9402 | 18.905 | 19 7.839 58 . 637 329.2 255.1 6.07 
| } 
0.9340 | 19.894 20 7.787 58. 250 327.0 256.8 6.12 
0.9279 20. 883 21 7.736 57.868 324.9 258.5 6.16 
0.9218 21.873 22 7.685 57.491 322.8 260.2 6. 20 
0.9159 22.862 23 7.636 57.119 320.7 261.9 6.24 
0.9100 23.852 24 7.587 56.752 318.6 263 6 6.28 
0.9042 24.841 25 7.538 56.389 316.6 265.3 6.32 
0.8984 25.830 26 7.490 56.031 314.6 267.0 6.36 
0.8927 26. 820 27 7.443 55.678 312.6 268.7 6.40 
0.8871 27.809 28 7.396 55.329 310.6 270.4 6.44 
0.8816 28.799 29 7.350 54.984 308.7 272.1 6.48 
0.8762 29.788 30 7.305 54.643 306.8 273.8 6.52 
| 0.8708 30.777 31 7.260 54.307 304.9 975.5 6.56 
| 0.8654 31.767 32 7.215 53.975 303.0 277.2 6.60 
0. 8602 32.756 33 7.172 53.647 302.1 278.9 6.64 
0.8550 | 33.746 34 7.128 53.323 299.4 220.6 6.68 
0.8498 34.735 35 7.085 53. 002 297 .6 282.3 6.72 
0.8448 35.724 36 7.043 52. 686 295.8 284.0 6.76 
0.8398 36.714 37 7.001 52.373 294.1 285.7 6.80 
0.8348 37.703 | 38 6.960 52.064 292.3 287.4 6.84 
| 0.8299 38.693 39 6.919 51.759 290.6 229 | 6.88 
| 0.8251 39.682 40 | 6.879 51.457 288.9 290.7 6.92 
0.8203 | 40.671 41 6.839 51.159 287.2 292.4 6.96 
0.8156 41.661 | 42 6.800 | 50.864 285.6 294.1 7.00 
0.8109 42.650 | 43 6.761 50.572 283.9 295.8 7.04 
0.8063 | 43.640 | 44 | 6.722 50. 284 282.3 297.5 7.08 
0.8017 | 44.629 45 6.684 49.999 280.7 299.2 7.12 
0.7972 | 45.618 | 46 | 6.646 49.718 279.1 300.9 7.16 
0.7927 | 46.608 47 | 6.609 49.439 277.6 302.6 7.20 
| 0.7883 | 47.597 48 | 6.572 49.164 276.0 304.3 7.25 
0.7839 | 48.587 | 49 6.536 | 48.891 | 274.5 306.0 7.29 
| 
0.7796 | 49.576 50 | 6.500 48.622 273.0 307.7 7.33 
| 0.7753 | 50.565 51 | 6.464 48.356 271.5 309.4 7.37 
0.7711 51.555 52 6.429 48.092 270.0 311.1 7.41 
| 0.7669 52.544 53 6.394 47.831 268.6 312.8 7.45 
0.7628 53.534 54 6.360 47.574 267.1 314.5 7.49 
These equivalents are at 60°F. compared with water at 60°F. 
*42 gal. per bbl. +2000 lb. per ton. 
| e a _——— = = aaa iat —— - 
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This Quicker 
Pipe Threading 


Also Speeds 
The Victory! 


You set this FellZxlL> No.65R 
to size in only 10 seconds . . . 










t’s a time-beater, a work-saver. It threads 1“ to 2” 
I pipe, 4 sizes, with 1 set of clean-cutting high speed 
steel chasers — no extra dies to lug around or fool 
with. You change size in a few seconds: screw up 
workholder, move setting post, screw it down again. 
Speedy mistake- proof 
workholder sets instant- 
ly, one screw to tighten 
and no bushings. Any 
thread variations, any 
pipe —and it’s made of 
@\ rugged steel and malle- 

j able with drop-forged 
hardened steel cam 
plates. ... It licks delays 
and waste of priceless 
time — ask to see it 
at your Supply House. 




















All Feltex( Pipe Tools are 
sold through Supply Houses 


Tri-Stand Vise 


An Efficient Workbench 
wherever you need it 


t’s a war against time — make minutes count more, 
with this handy Rifaip Tri-Stand. Take it easily to 
the job — the fold-up legs quickly set up again and you 
have a complete workbench, plenty of room for oil cans, 
dope pots and slots for tools, a pipe rest and 3 benders 
that won’t collapse pipe. Chain or yoke vise; yoke type 
has LonGrip jaws to protect nickel pipe. Screw down 
feet and ceiling brace if you want them — but it’s well 
balanced so you don’t have to baby it, and that goes for 
its rugged construction, too! See it at your Supply House. 


THE RIDGE TOOL COMPANY 
ELYRIA, OHIO, USA 


Pipe Wrenches, Cutters, Threaders, Vises 





Work-Saver Tools for America’s Big Job in 1942 
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Tae PerroLteum ENGINEER’s ConTINUOUS TABLES 


P 061.003.1 




















CUBE ROOTS OF WHOLE NUMBERS 
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MACHINE RUNNER and THE GUNNER 


HYATTS SERVE BOTH 





























On the production line, as on the firing 
line, Hyatt Roller Bearings keep fighting 
friction—keep fighting for America! 
Correctly designed ... precision 
built... freeing equipment from 
bearing wear and care ... tak- 
ing the brutal punishment of 
heavy loads and long hours 
... Hyatt Roller Bearings 
have carried on in’ war 
and peace for a half cen- 
tury. and will continue 
to serve as well in to- 
day’s air, land and sea 
assignments. 
And after industry's 
machines have finished 
their present war-time pro- 
duction ...after America’s 
guns have fired their last 
shots in Vietory— Hyatt 
Roller Bearings will be serv- 
ing as usual on highway and 


railway. in mill and factory. in 





farm and field— keeping things 
rolling quietly and economically. 
Hyatt Bearings Division, General 
Motors Corporation, Harrison, N. J.. 


Chicago, Detroit. Pittsburgh. San Francisco. 


AIT ROLLER BEARINGS 
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MACHIN 


Welded Telescoping Mast 
For Oil-Well Servicing 


LARGE arc-welded mast for oil- 

well servicing has been designed 

by the Wilson Manufacturing Com- 

pany, Inc., Wichita Falls, Texas, in 

such a manner that it will telescope 

almost completely, although capable 
of supporting about 158,000 Ib. 

The mast, shown in the accompany- 

ing illustration, weighs only 9000 Ib. 





When telescoped, the only extension on 
one end is the sheave. The leveling 
screws project on the front legs from 
the opposite end, reducing the overall 
length of the structure to 48 ft. 6 in. 
It may then be carried on the truck, 
projecting somewhat over the front at 
a total height above the ground of 
only 12 ft. 4 in. 

The weight of the complete unit, 
including truck, well-pulling winch 
and mast, is about 30,000 lb. Some 
8500 ft. of 2-in. upset tubing and 
rods, or 6500 ft. of 2'4-in. tubing 
and rods, may be racked on the outfit. 

The front legs of the mast are made 
of 5-in. by 5-in. by %-in. high tensile 
steel angles. The rear legs are 3-in. by 
3-in. by 3-in. mild steel angles. All 
bracing and other structural parts were 
fabricated by arc-welding mild steel 






shapes. All welding was done with 
equipment supplied by The Lincoln 
Electric Company, Cleveland, Ohio. 


The crown block is carried on a 
heavy steel box section securely welded 
to the main structure. 





Square D Oil-Immersed 
Starters 


REATLY expanded activity in 

chemical plants, oil refineries, 
powder, and shell loading plants, where 
corrosive or explosive gases are pres- 
ent, have created an active demand for 
oil-immersed starters. The Industrial 
Controller Division of the Square D 
Company, Milwaukee, Wisconsin, is 
meeting this demand with a line of 
starters incorporating design features 
that are said to facilitate installation, 
service, and operation. 


Ease of installation is provided by 
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UIPMENT 


use of a cast head with a wiring mani- 
fold that permits conduit entrance 
from five directions. A removable 
cover plate facilitates the threading of 





bare wire through an insulating spacer 
above the oil bath. Many problems 
usually encountered in servicing oil- 
immersed equipment have been over- 
come. The welded seam tank is de- 
signed for a minimum quantity of oil. 
A large window-type oil-level gauge 
provides quick, clear visibility. The 
drain cock is recessed in the bottom. 
Track-type guides prevent swinging, 
splashing, or accidental collision with 
the starter panel while the tank is be- 
ing raised or lowered. Hooks at the 
bottom of the guide track support the 
tank in lowered position for inspection. 
All starter parts are readily accessible. 

For efficient operation, the magnetic 
overload relays are easily adjustable to 
meet prevailing conditions of applica- 
tion. Either hand or automatic reset 
relays are available. Removal of the 
tank from a combination starter auto- 
matically throws the breaker to “off” 
position. 

Two kinds of oil-immersed enclo- 
sure construction are available: (1) 
Corrosion-resisting and (2) explosion- 
resisting for Class I, Group D hazard- 
ous locations. Either kind can be sup- 
plied with any of the following four 
types of motor control equipment: 


1. Class 8537 line voltage starters. 
Class 8539 combination starters. 
Class 8737 reversing starters. 


Ww ho 


Class 8810 two-speed starters. 


This line of oil-immersed starters is 
manufactured by the Industrial Divi- 
sion of the Square D Company, 4041 
North Richards Street, Milwaukee, 


Wisconsin. 
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Truck-Mounted Drilling Rig 


HE 84-ft. derrick truck-mounted 
drilling rig (illustrated) is so con- 
structed that the top section may be 
quickly and easily removed or attached 
for long-distance moves. 
The rig is built to permit pulling in 
doubles, and may be moved over short 


The derrick may be raised within 
five minutes by a patented screw-rais- 
ing device driven by the power plant 
of the unit—no auxiliary engine, 
pumps, hydraulic lines, or cylinders 
are needed. The derrick, of open face 
design, has a capacity of 150,000 Ib. It 
is of light weight and is entirely elec- 
trically welded. 








distances with the full 84-ft. derrick 
folded down over the truck. Inset 
shows the top section removed for long 
moves. 

The two derrick sections are fast- 
ened together in positive alignment 
on the ground before the derrick is 
raised. The joints are entirely rigid as 
a result of the use of self-aligning 
tapered plugs and bolts. 


The rig is arranged for three-man 
crew operation without reducing drill- 
ing speed or working undue hardships 
on the men. The 84-ft. derrick port- 
able truck-mounted drilling rig is 
capable of drilling to 5000 ft. “‘slim- 
hole.” 

The equipment is made by the 
Franks Manufacturing Corporation, 


Tulsa, Oklahoma. 





Sequence Timer for 
Resistance Welding 


OR use in automatic resistance 

spot, butt, or projection welding, 
a new weld and sequence timer is an- 
nounced by Westinghouse Electric and 
Manufacturing Company, East Pitts- 
burgh, Pennsylvania. 

Housed in a steel wall-mounted en- 
closure of black crinkled finish, the 
unit is 1714 in. high, 12 in. wide, and 
12 in. deep. Approximate shipping 





Simply turning the dials to desired setting for 
each period or function of the new Westing- 
house timer establishes the automatic timing 
sequence. The controls are mounted on a hinged 
dead front panel that for accessibility can be 
opened by removing a single bolt 


weight is 60 Ib. On a dead front panel, 
also of steel, are mounted the individ- 
ual timing circuit, adjusting potenti- 
ometer knobs and dials, repeat and non- 
repeat switches, and the tubes. 
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The control transformer is wound 
for 115/230/460/515 volts, 50/60 
cycles. The solenoid relay is rated 25 
amp. at 110 or 220 volts and 10 amp. 
at 440 or 550 volts. Standard foot 
switch control voltage is 115 volts ex- 
cept when 24-volt circuit operation is 
specified. 

The timing circuit is fully electronic 
and consists essentially of a resistor 
capacitor circuit whose charging rate 
is adjustable by varying a resistor. The 
voltage of the circuit is applied to the 
grid of a thyratron tube so that after 
a predetermining charging time has 
elapsed the thyratron is energized and 
operates the relay. 

The timer divides the total time of 
a weld into the various intervals in 
which the welder goes through its op- 
erating sequence and includes a “weld” 
period of 3 to 30 cycles when the full 
welding current flows. When welding 
thick plates, brass, or stainless -steel, 
timing facilities permit intermittent 
heating and cooling steps of from 3 to 
30 cycles. 





Elastic Stop Gang 
Channel Nuts 


LASTIC Stop gang channel nuts, 
widely applied in the aircraft in- 
dustry, are now offered by the Elastic 
Stop Nut Corporation, 2332 Vauxhall 
Road, Union, New Jersey, for testing 


on the many applications in general 
industry where a multiple, self-lock- 
ing, bolted fastening is required. These 
strips of self-locking nuts have the 
approval of the military and civil air 
authorities and are used on all Ameri- 
can-built military and transport air- 
craft, on fuselage and wing structures, 
engine cowlings, cover and inspection 





plates, around windows and doors, and 
at other points where a series of fast- 
enings is required. 

The strips are factory-assembled, 
and it is necessary only to rivet or 
otherwise fasten them to the structure 
where they are to be used. They con- 
sist of specially designed Elastic Stop 
Nuts, with four lugs at the base and 
installed at specified intervals in a 
metal channel strip that is preformed 
to accommodate the nut lugs under 
longitudinal flanges. The channel strip 
is pierced for the required nut size and 
spacing, and the nuts are held in place 
by dimples in the channel, tolerances 
permitting them to be virtually self- 
centering. 

In application, the assembled gang 
channel is permanently attached to the 
structure with bolt holes aligned with 
those in the structure. As in all Elastic 
Stop Nuts, the locking action is ob- 
tained with a vulcanized red fiber col- 
lar that resists the entry of the bolt. 
This action forces the nut outward, 
creating a constant metal-to-metal 
pressure-contact throughout the 
threads of nut and bolt, taking up all 
axial play, and creating a cushion 
against vibration stresses and impact. 
The fiber locking element retains its 
resiliency permanently and is not sub- 
ject to fatigue under the most severe 
conditions of vibration, the manufac- 
turer asserts. 

Of special advantage is the fact that, 
although gang channel nuts are per- 
manently mounted to the structure, it 
is possible to remove or replace indi- 
vidual nuts should this be necessary 
because of damage in application or in 
use. A nut may be easily removed 
from the channel by inserting a thin 
screwdriver between the flange and the 
nut and drawing it sharply toward the 
flange. The nut will snap out of the 
channel. To replace a nut, it is placed 
on the channel strip so that two of the 
lugs are under the flange, the other 
two resting on the opposite flange. A 
sharp blow with a hammer directly on 
the top of the nut will snap it into 
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position. In neither case is it necessary 
to remove the channel from its per- 
manent attachment to the structure or 
to disturb the remaining nuts in the 
unit. 

Elastic Stop gang channel nuts are 
supplied in standard 6-ft. straight 
lengths in a wide variety of nut sizes, 
thread systems, spacing, materials, and 
finishes. Nut sizes range from No. 8 
through ¥-in. bolt diameters. Spac- 
ings vary from % in. to 3 in. between 
centers, depending upon the size of 
nuts and the character of the applica- 
tion. The nuts are supplied without 
countersink for regular blind mount- 
ing or countersunk for flush mount- 
ing. 





Newest Guiberson Spider 
Offers Strength With 
Light Weight 
HE problem of obtaining extreme 
light weight in a tubing spider 
that is still capable of carrying the 
heaviest loads, has recently been solved 





by the Guiberson Corporation, Dallas, 
Texas, with its new Guiberson Type B 
Spider, here illustrated. 

In this spider expert engineering and 
exhaustive tests have achieved strength 
that can be depended upon to carry the 
heaviest loads, with light weight that 
assures utmost handling ease, the man- 
ufacturer asserts. The weight in all 
tubing sizes is 130 lb. or less. Slips 
have cored-out backs and are extremely 
light and easy to handle. Their narrow 
backs cause them to fit the bow! true 
regardless of their vertical position. 

Exhaustive tests have proved the 
strength and dependability of this tool, 
it is stated. In the laboratory the 
bowl was supported on its outer edge 
and a static load of 235,000 lb.,equiva- 
lent to 50,000 ft. of 2-in. upset tubing, 
was applied to a solid bar set in the 
slips. Upon examination of the spider 
after the test, no indication of the 
slightest damage could be found, it is 
pointed out. 

To test support given the tubing by 
the slips, a short piece of 2'4-in. tub- 
ing, J55 grade, was placed in the slips 
and subjected to a pull of 120,000 Ib., 
equivalent to 20,000 ft. of 2'4-in. up- 
set tubing. Upon examination of the 
tubing after the test, it was found to 
be true and unaffected by the slips. 
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TYPE G 


(Side Door) 


CHOKE 


CES POSSIBLE ACCURATE PRESSURE 


AUGING OF EITHER ZONE... 


Accurate knowledge of Bottom Hole Pressure is 
necessary for efficient production. 
The OTIS Type G Choke provides a means to take 


Bottom Hole Pressures of either producing zone INDE- 
PENDENTLY of the other. 


The Type G landing nipple, which is made up in the 
tubing string, has four Y2-inch holes through its walls, 
permitting flow from the casing annulus or upper zone 
into the tubing. The Removable Choke seats and locks 
in the landing nipple and provides complete control of 
the entrance of fluid into the tubing string from either 
or both pays. 

By using a blank cup mandrel, the side ports of the 
landing nipple can be blanked off, permitting flow into 
the tubing from the lower pay only. The Bottom Hole 
Pressure can then be accurately taken of the lower 
zone. 


To reverse these conditions, a perforated cup man- 
drel with its lower end plugged is used. This combina- 
tion shuts off the lower zone, and permits the pressure 
to be taken from the upper pay only. 

The running and pulling of the Type G Choke can 
be done under pressure on the same steel measuring 
line used to run the bottom hole pressure instruments. 

The Type G Choke is a versatile tool and there are 
many ways it can be efficiently used in dual formations. 
Consult your nearest Otis representative or write direc! 
for complete information and details. 


OTIS PRESSURE CONTROL, INC. 


oy oe Se op. 2 


Branches: Houston, Texas; Hobbs, New Mexico; 
New Iberia, Louisiana 
Representatives: Otis Eastern Service, Inc., 
Wellsville, New York; Western Pressure Con- 
trol, Inc., Los Angeles and Bakersfield, 
California 


Export Office: 74 Trinity Place, New York City 


BOTTOM HOLE 
PRESSURES 


IN & ZONE WELLS 


. 
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Emco Announces New 
Regulator 


HE Pittsburgh Equitable Meter 

Company has announced the ad- 
dition of a high-pressure series to the 
present line of Emco “1001” Gas Pres- 
sure Regulators. 


As in the standard “1001” regu- 


lator, this model is supplied either for 
outlet or inlet pressure control. This 
high-pressure series regulator, which 
provides an outlet pressure range as 
high as 60 Ib. per sq. in. maximum, is 
designed to cover the entire span be- 
tween 5 lb. and 60 lb. with the same 
spring. 

It is supplied in one size only with 





G-E Electronic Motor Control 


S an outgrowth of its thyratron 
A speed control for d-c. motors, the 
General Electric Company, Schenec- 
tady, New York, has announced a new 


electronic control system, called Thy- 
mo-trol, to provide simple, stepless 
control of d-c. motors from a-c. lines 
wherever a wide speed range is needed. 

With this new development, the 
flexibility of d-c. motors can now be 
combined with the economy and con- 
venience of a-c. power distribution. 
The Thy-mo-trol system leads to sim- 
plified machine design, reduced space 
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requirements, and a saving in time 
over more complex methods of obtain- 
ing a wide speed range, the manufac- 


turer asserts. 


Normally consisting of three separate 
units—a small control station, a trans- 
former, and thyratron tube panel—the 
control is the first to provide in one 
equipment the means for electronically 
starting, stopping, accelerating, and 
regulating the speed of a motor, it is 
stated. Standard units will cover motor 
sizes to 5 hp., 230 volts. 





2-in. threaded connection for standard 
pipe. The manufacturer states that this 
regulator can be used to control air and 
manufactured or natural gas. Descrip- 


tive literature may be obtained by 
writing the Pittsburgh Equitable Meter 


Company, 400 North Lexington Ave- 
nue, Pittsburgh, Pennsylvania. 





Auxiliary Packing Unit 


N auxiliary packing unit to pro- 
tect the regular packer of the 
Hydril Type “R” blowout preventer 
from wear is announced by the Hydril 





Company, 714 West Olympic Boule- 
vard, Los Angeles, California. 

The principal purpose of the auxil- 
iary packing unit is to provide a wear- 
absorbing member that will reduce 
packer rubber replacement costs and 
conserve rubber. 

The Type “R” blowout preventer is 
ordinarily supplied with a rubber pack- 
ing unit of approximately the same 
bore as its connecting flange. Rubber 
packing units with a smaller bore here- 
tofore have been substituted for the 
regular packing unit when pipe of 
small size was in use. 

The new auxiliary packing unit per- 
mits changes in bore diameter between 
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the maximum and minimum desired to 
be made by substituting auxiliary units 
of different size, the regular packing 
unit being used in all cases. 

The auxiliary unit takes all the wear 
during operation of the blowout pre- 
venter and can be replaced at rela- 
tively small expense, it is stated. 

The auxiliary packing unit is at- 
tached to the Type “R” blowout pre- 
venter by means of a semi-automatic 
locking device shown in the accom- 
panying cross-sectional view. The lock- 
ing device permits the removal and as- 
sembly of the auxiliary packing unit 
in the blowout preventer with min- 
imum effort. 

When the drill string includes a 
member larger than the bore of the 
auxiliary packing unit, the unit may 
be unlocked from its place in the blow- 
cut preventer by pulling a single lever 
situated on the derrick floor. The aux- 
iliary unit then is lifted from the blow- 
out preventer by a large-diameter tool. 
When the string is started in the hole 
again the auxiliary unit drops into 
place in the blowout preventer and 
locks automatically. 

When the Type “R” blowout pre- 
venter is being used in smaller sized 
casing, an auxiliary packing unit with 
a bore approximately the same as that 
of the casing is used. 





Sucker-Rod Protectors 
Fl peiw type of slidable sucker-rod 
protector molded from a special 
wear-resistant material has been de- 
veloped by Patterson-Ballagh Corpora- 
tion, Los Angeles, California. The pro- 
tector is molded directly onto the pol- 
ished rod of a standard pony rod. 





There is just enough clearance so that 
the rod will slide inside the protector 
instead of against the rough tubing. 
The rod is smooth and the protector is 
a plastic bearing surface. Using oil as 
the medium of lubrication, the unit 
Operates as an underground polished 
rod. 

The protectors fit pony rods, sizes 
¥g to 1 in. 
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The manufacturer asserts that use of 
the equipment reduces pumping load, 
and field tests indicate that the protec- 
tor solves the worn rod box and tub- 
ing problem. 





Quick-Hardening Iron 
Cement 
NEW Smooth-On product, based 


on the 47 years’ experience of 
the manufacturer in making iron re- 
pair cements, has been developed for 
quick patching of cracks, ruts, and 
shallow holes in concrete floors. This 
product, known as Smooth-On No. 


LONG RANGE 
Pumping Power 


7 
The farther ahead you plan your 
pumping program...the farther 
away you want to keep from fre- 
quent attendance... the farther 
down you must pare your operating 
and upkeep costs, the more you will 
like the endurance and self-protection 
built into the new 35 H.P. “DE” and 
55 H.P. “LAE” Case oilfield engines. 

Pressure-oiled governor and clutch, 
four-ring pistons, self-sealing water 
pumps run longer before needing at- 
tention. Automatic cut-outs act if en- 
gine temperature goes up or oil pres- 
sure goes down, guard against damage 
by mishap or neglect. Ask distributor 
for details. J. I. Case Co., Racine, Wis. 


CASE 





7B Quick Patch Cement, hardens 
quickly and adheres firmly to the sur- 
faces with which it is in contact. 

Like other Smooth-On cements, the 
new composition has an iron base, so 
that it is extremely wear-resistant as 
well as dust-proof, oil-proof, and 
water-proof, the manufacturer states. 
Patches of Smooth-On No. 7B harden 
over-night, permitting full traffic the 
following morning, and become 
stronger with age, it is asserted. Com- 
plete information and prices can be 
obtained by addressing Smooth-On 
Manufacturing Company, Department 
341, 570 Communipaw Avenue, Jer- 
sey City, New Jersey. 
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Load-Center Unit 
Substation 


EW standardized load-center 
N unit substations are now avail- 
able in sizes ranging from 100 to 2000 
kva., according to an announcement 
by the Allis-Chalmers Manufacturing 
Company, Milwaukee, Wisconsin. 
These compact, codrdinated, factory- 
built units can be installed anywhere 
in industrial plants or power distribu- 
tion centers, saving valuable headroom, 
floor space, and long secondary runs 
of heavy copper, it is stated. 

Extremely flexible, the standard unit 


substations offer a wide choice of in- 
coming—and outgoing—line arrange- 
ments. The substation consists of a 
metal-enclosed, incoming-line section, 
a throat-connected transformer, and a 
low-voltage feeder section. 

On the high voltage side potheads, 
disconnect switches, oil fuse cutouts, 
metal-clad switchgear or direct con- 
nection through terminal box can be 
supplied. On the low voltage side, sta- 
tionary or drawout air breakers, elec- 
trically or manually operated, are sup- 
plied. Transformers can be oil im- 
mersed, dry type, or non-inflammable 
Chlorextol liquid-filled. 





Ios 


@ Union-Formed (pre-formed) Wire Ropes 
end “‘porcupining.’’ The wires, when worn through, 
lay flat to the rope, and the strand and wires stay in 
fabricated balance; do not develop high strands or 
drawn wires. Union-Formed ropes socket better— 
are more easily spliced—resist unraveling and un- 
laying when cut—and can be installed more easily. 
To keep orders moving, depend on Union-Formed, 
the better pre-formed Wire Ropes. 


WRITE FOR 


ROPE DOPE 


This informa- 
tive wire rope 
periodical will 
be sent you 
without charge. 





UNION WIRE ROPE CORPORATION 
2106 Manchester Ave. 
Tulsa ¢ Houston e Chicago e Salt Lake City 
New Orleans © Monahans ¢ Portland ¢ Ashland, Ky. 


Kansas City, Mo. 


‘Zee ULTIMATE LOW COST WIRE ROPE” 
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Complete enclosure, uniformity of 
appearance, absence of exposed leads, 
buses and splices—all make the load- 
center unit substation an attractive ad- 
dition to industrial plant or power dis- 
tribution center, it is pointed out by 
the manufacturer. 

Installation of the standard unit 
substations is rapid and easy—the two 
or three component sections shipped 
from the factory are simply throat- 
connected and the power leads at- 
tached. Standard load-center unit sub- 
stations are available for either indoor 
or outdoor service. 





Drilling Hooks of New 
“Duplex” Design 


OR certain special uses, the well- 

known BJ Triplex Hooks are now 
supplied on order with a Duplex body, 
which attaches in place of the usual 
Triplex, or 3-hook body. 

The left portion of accompanying 
illustration shows the Duplex body 
used in connection with the new BJ 
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Swivel Bail Adapter to provide a quick, 
safe means of setting the kelly and 
swivel into the rathole when the drill- 
ing string is going-in or coming-out of 
the hole, or when casing is being run. 
In the line drawing (with the swivel 
bail, H, in position) the elevater is 
closed under a shoulder, I, on a solid 
shank when small-diameter drill pipe 
is being used, or under the shoulder, A, 








of a bushing (split at E) when larger 
diameter drill pipe is in service. 

By selecting the proper split bush- 
ing, each BJ Swivel Adapter will han- 
dle several drill pipe sizes; for example, 
when the shank diameter, F, is 3% in. 
the bushing, G, can be 41/2 in. and the 
bushing at J will handle 4'/-in. ex- 
ternal upset drill pipe. 

One end of pin, C, holds the bush- 
ing retaining ring in position and the 
other end of this pin protrudes suf- 
ficiently to prevent rotation of the 
swivel in the elevator. A cap screw and 
lock washer, D, retain pin, C, in posi- 
tion. 

When the bushing for external up- 
set drill pipe is being used, the load is 
carried under the shoulder, A. The di- 
ameter of the bushing at, B, (being 
less than the bore of the elevator) 
serves only to center the bushing in the 
elevator, thus eliminating the possibil- 
ity of a bending moment in the adap- 
ter. 

The BJ Swivel Bail Adapter is made 
in sizes for handling all popular sizes 
of drill pipe, and complete data are 
available from Byron Jackson Com- 
pany, Los Angeles, California, Hous- 
ton, Texas, or New York, New York. 





Fire-Extinguishing 
Compound 


UGAS ENGINEERING COR- 

PORATION, Marinette, Wis- 
consin, has announced a new dry fire- 
extinguishing compound, duMag, a 
powder developed specifically for ex- 
tinguishing magnesium and incendiary- 
bomb fires. The manufacturers say its 
advantages over salt or sand to be 
these: Takes less to extinguish the fire, 
it is moisture-resistant, remains free- 
flowing even when stored for long 
periods, is non-abrasive, and will not 
react with burning magnesium. Du- 
Mag’s assorted advantage over water- 
spray is that duMag will extinguish 
quickly, whereas water-spray is used to 
accelerate the fire and shorten burning 
time. 

DuMag powder is a blend of various 
chemicals in correct proportions to 
give the desired characteristics, it is 
stated. It can be applied directly from 
he container to the fire, or to the 
burning bomb, with scoop, shovel, ex- 
tinguisher, or other mechanical means. 
DuMag has been tested and approved 
by the Factory Mutual Laboratories 
for fires in magnesium alloys. 

DuMag is available in 45-Ib. pails 
and in 12-lb. tubular containers. The 
quantity in the tube is said to have 
been proved by actual test to be amply 
sufficient to extinguish the common 
2-lb. magnesium-thermit type incen- 
diary bomb. 
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Static-Discharging V-Belts sheave and out through the frame of 


: the machine. When the machine is 
cree" rs = by grounded, no possibility of sparking is 
[a ompany, present, the manufacturer asserts. 
Akron, Ohio, which a short time ago 

we ; . 4: The belt cannot become a path for 
introduced new lines of static-discharg- » dk ck tin aa 
ing and oil-resistant V-belts, that these ate eee ee eee 
line ' a , permits a constant dissipation of static, 

ines are now being carried in stock in “sr 
i] ong’ it does not have sufficient conductivity 
all popular sizes of A, B, and C cross- ee h “ee 
sections. Previously the belts had been relies regironetinaey a sed hi gry 
; etw : 
made only on special orders. ee ee a a on 

a operator, it is stated. 

The static-discharging V-belt ac- 
complishes its function through the 
use of a rubber in the belt covers that 


The static-discharging V-belt re- 
tains its qualities of static dissipation 
because these properties are built into 
are so compounded as to actually con- the _ rubber compounds, and the belt 
duct electricity. Static charges are not —_ keeps these characteristics throughout 
built-up because the electricity flows its normal life or until the covers have 
continuously through the belt to the been worn away. 

















When you want facts on brake block 





performance, check the service records 
of Grizzly Blocks in the field. They are 
doing an excellent job wherever used, in 
all kinds of drilling service, under all 
operating conditions. Their performance 
records provide a high standard of 
safety, efficiency and economy for com- 
parison. You can't go wrong when you 
have the facts—so be sure. Investigate 


and get the facts on brake block value. 


6 GRIZZLY MANUFACTURING CO. 
~~ ng Formerly E. M. Smith Co. 
Plants: Los Angeles, California. Paulding, Ohio 


Complete Stocks Maintained in our Warehouses Af: 407 Velasco Street, Houston, 

Texas. 1008 S.E. 29th St., Oklahoma City, Okla. 1621 East Yellowstone, Casper, 

Wyo. Export Office: Continental Emsco . 30 Rockefeller Plaza, New York, NY: 
Distributed by Leading Supply Componies 


GRIZZLY 


atc vu & FAT OFF 


ROTARY BLOCKS 
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Conference Held 


A war production conference on 
cleaning and related manufacturing 
operations recently was held concur- 
rently by the entire field, mechanical 
engineering, chemical research, and 
general headquarters staffs of Oakite 
Products, Inc., in New York, Chicago, 
and Los Angeles. Sessions of the three- 
day program of each division confer- 
ence were devoted to the discussion of 
improved ways to speed-up output in 
connection with the production of air- 
planes and motors, shells, cartridge 
cases, guns, tanks, bombs, fire-control 


instruments, communication equip- 
ment, helmets and a wide range of 
ordnance matériel and war supplies. In 
this connection, particular emphasis 
was placed on the production cleaning 
of iron, steel, brass, bronze, zinc, alu- 
minum, magnesium, and other metals 
and alloys by tank and automatic 
washing machine methods before in- 
spection, assembly, and finishing opera- 
tions. 

In addition to these and related pro- 
duction operations, each conference 
reviewed specialized methods and pro- 
cedures for effectively handling some 
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These Red Seal Continental heavy duty barrel-type 
tappets have larger bearing area. 
simple and the lock effective. 


Other important features in Red Seal Continental 
Engines for oil field service are——directional cooling 
—full length water jacket——interchangeable bear- 


Tappets: 


a RRS IE 


Adjustment is 





of the principal new cleaning problems 
regarding equipment maintenance and 
plant safety that war conditions are 
bringing to petroleum producers, oil 
refineries, natural gasoline plants, and 
pumping stations. 

Topics discussed from these stand- 
points include shortening down-time 
for required maintenance on heat ex- 
change equipment such as oil coolers, 
preheaters, steam generators, and de- 
phlegmators by efficient cleaning prac- 
tices; safely descaling water jackets and 
cooling systems of engines, compressors 
and condensers; reconditioning oil 
drums; steam cleaning heavy equip- 
ment to facilitate inspection and over- 
haul; and improved salvage cleaning 
methods for reclaiming valves, fittings, 
pumps, gears, and various other ma- 
chinery and non-machinery items. 

According to J. A. Carter, assistant 
to the president, this Oakite confer- 
ence provided a means of quickly ex- 
changing information on all phases of 
industrial cleaning that is made readily 
available through the medium of the 
company’s field 


staff to executives responsible for pro- 


nation-wide service 


ducing and refining equipment mainte- 
nance. 





Oil Center Tool Elects 
Officers 


-” 


The board of di- 
rectors of Oil Cen- 
ter Tool Company, 
Houston, Texas, has 
announced the re- 
election of A. J. 
Penick, president, 
and H. D. Start, 
vice-president and 
plant manager. B. 
V. Fisher, formerly 
vice-president and 
sales manager, has been elected secre- 
tary-treasurer. Fisher will continue to 
supervise the sales of the company. 


A. J. PENICK 


ings —— counter-weighted crankshaft with precise 
balancing — internally sealed water pump — and 
individual porting for quick starting, maximum 
power, economy, and flexibility. 


CHARLES W. CARTER COMPANY | 
Distributors in 


LOS ANGELES + SACRAMENTO *- OAKLAND ° FRESNO 





SAN FRANCISCO - 








3 [ontinental Motors [orporation 


MUSKEGON, MICHIGAN 





B. V. FISHER 


H. D. START 
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Promoted 


D. R. (Dave) 
Harris has been 
appointed Mid-Con- 
tinent general sales- 
man of the Reed 
Roller Bit Com- 
pany, with head- 
quarters in Tulsa, 
Oklahoma. He was 
formerly stationed 
at the company’s 
plant in Oklahoma 
D. R. (DAVE) HARRIS City. 

Harris replaces Fred L. Tyler who 
has been transferred to the Los An- 
geles branch as division manager. 


Dave Harris 








Prosser New Mid-Continent 
Sales Manager for D-++B 
Emsco Derrick and Equipment Com- 
pany announces the appointment of 
Frank L. Prosser as sales manager for 


FRANK L. PROSSER 
its D +- B Division in the Mid-Conti- 
nent area with headquarters in Dallas, 
Texas. 


Prosser is a native of Oklahoma, hav- 
ing received his high school and college 
education in Guthrie. He spent six 
years with the Santa Fe Railroad before 
going with the Shell Oil Company in 
1923. He gained a wide experience in 
the production and material depart- 








through the Continental Supply Com- 
pany, Dallas. 





R. F. Vogt, Allis-Chalmers 
Chief Consulting 
Engineer, Dies 


Robert F. Vogt, chief consulting 
engineer of the Allis-Chalmers Manu- 
facturing Company since 1937 and an 
employee of the company for 36 years, 
died recently after a week’s illness. 


Vogt’s professional career began in 
the United States about 40 years ago, 
when he came here from Switzerland, 
where he was born. He was a graduate 
of the Swiss Polytechnicum at Zurich. 





He joined the Allis-Chalmers organ- 
ization in 1907 as a mechanical en- 
gineer. 


After years of experience in design 
and development work in various de- 
partments, Vogt was appointed assist- 
ant chief consulting engineer in 1921. 
In 1937 he succeeded J. F. Max Patitz 
as the company’s chief consulting en- 
gineer. 

Vogt, 62, is survived by his widow, 
Flora, and a son, Paul Richard, De- 
troit. He was a member of the Amer- 
ican Society of Mechanical Engineers, 
the Society of Automotive Engineers, 
and Kenwood lodge, No. 303, F. and 
A. M. 





lease at least three years.”’ 


| precision packing rings. 











Save Up To 80% On 


Vital Materials with 
MARTIN PLUNGERS 


Martin Plunger Bodies re- 
9 =» quire less steel and last 
a longer. 


Martin Rubber and Fabric 
» Rings last longer. 


4 Your pump tubes last longer. 


Here's what one of several hundred 
operators says about his Martin Plungers: 
“This Martin Plunger Body (see cut at right) 
and two smaller ones saved us over 150 
pulling jobs on our J. T. Wilson Lease 
near Bristow, Oklahoma, in four years of 
service, and prolonged the life of the 


(Signed) D. B. MASON 
Independent Producer 
Tulsa, Oklahoma 


Only Martin Plungers have the one-piece 
‘“fluid-proof’’ bodies and “compensated” 


Sold Only Through Supply Stores 
See Page 1551, Composite Catalog 


THE OPERATION SURE 
DID ME A WORLD OF GOOD 


{! 
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Field Representatives: 


TOM HULETT, El Dorado, Ark. 
C. J. BAETEN, Wichita, Kans. 


LYNN C. HOLLOWAY, 
Houston, Texas 


J. WALTER WADE, Olney, III. 
HUGH ROBINSON, Blackwell, Ok. 
E. M. SCAGGS, Longview, Texas 


F. M. WILSON, 
Wichita Falls, Texas 


J. B. ALEXANDER, Odessa, Texcs 


ments of Shell until 1936 when he be- 
came associated with Emsco. 

Prosser is well acquainted in the oil 
industry, having worked in Kansas, 
Oklahoma, and Texas. He goes to his 
new duties from San Antonio where 
he has been covering South and West 
Texas for D + B since 1936. 

D + B pumps and sucker rods are 
distributed in the Mid-Continent area 


Martin Plunger Body 
after four years use. 


JOHN N., MARTIN 






ll W. Brady&St 


Okla 


Tulsa 
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Robert Grant Made Vice- 
President Young Radiator 


Appointment of Robert Grant as 
vice-president in charge of manufac- 
turing of the Young Radiator Com- 
pany, Racine, Wisconsin, has been 
made by Fred M. Young, president. 
He has been associated with the Young 
organization for the last year as execu- 
tive in manufacturing. - 

Grant’s new responsibility is the re- 
sult of further expansion in the war 
production field by the Young Radia- 
tor Company. He was educated at 
Cornell University and is a member of 
the Society of Automotive Engineers. 











The Life of Unprotected 
Pipe, too, is Limited \< 








He received his early production train- 
ing as a line superintendent with the 
Nash Motors Division of the Nash- 
Kelvinator Corporation. He later filled 
other important assignments in the 
production and management field be- 
fore becoming associated with the 
Young Radiator Company. 





Rose General Manager 
Jas. P. Marsh Corporation 

A new post has been created in Jas. 
P. Marsh Corporation, Chicago, Illi- 
nois, to take care of enlarged activi- 
ties. 


A. D. Rose, for many years sales 








BBE 


STEEL PIPE PROTECTION 





proniably prolongs pipe life 


The Book of PIPE PRO. 
TECTION which describes 
our process in detail will 
be mailed to you on your 
request. 


is installed. 





Your underground Steel 
Pipe will have long, eco- 
nomical life if proper pro- 
tection is provided when it 


Mechanically Coated-and- 
Wrapped STEEL PIPE pro- 
tection is modern, effec- 
tively practical, economical. 

When you use the HILL- . 
HUBBELL Factory Process 
job, you get COMPLETE 
pipe protection. 





Hill-Hubbell Coated- 
and-Wrapped pipe is 
produced at these 
leading mills: 
s 
Jones and Laughlin 
Steel Corp. 
. 
National Tube 
Company 
oO 


Republic Steel 
Corporation 


Spang Chalfant, Inc. 


The Youngstown Sheet 
and Tube Company 











GENERAL PAINT CORPORATION 


HILL, HUBBELL & CO. - Division - Cleveland, Ohio 


* EXPORT OFFICE: SAN FRANCISCO, CALIFORNIA, U.S.A. 
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manager, has become assistant general 
manager, and the position he has va- 
cated will be filled by James Emmett, 
Jr., formerly assistant sales manager. 
“Al” Rose and “Jim” Emmett are well 
known in the oil industry. 





Schwanhausser Elected 
Worthington Director 


Edwin J. Schwanhausser, Buffalo, 
New York, vice-president, Worthing- 
ton Pump and Machinery Corporation, 
has been elected to the corporation’s 
board of directors, filling a vacancy 
created by the death of Edward T. 
Fishwick. 

Schwanhausser has been a_vice- 
president of the company since 1939, 
and a member of the Worthington or- 
ganization since his graduation from 
Stevens Institute of Technology in 
1915. For 14 years he was connected 
with the Harrison, New Jersey, Works, 
being appointed assistant manager in 
1927. In 1929 he was appointed man- 
ager of the Buffalo Works, and was 
advanced to the position of vice-presi- 
dent in 1939, assuming in addition to 
general administrative duties, respon- 
sibility for directing the company’s 
sales of Diesel and gas engines. Promi- 
nently identified for many years with 
civic activities, Schwanhausser served 
in 1937 and 1938 as president of the 
Buffalo Chamber of Commerce. He is 
a trustee of the Buffalo Savings Bank, 
and a director of Electro-Refractories 
and Alloys Corporation of Buffalo. 

In addition to Schwanhausser, all re- 
tiring directors were reélected at the 
annual meeting of stockholders held 
in Wilmington. 





OPA Establishes Petroleum 
Section at Dallas 


The Office of Price Administration 
has established a Petroleum Section 
in the Price Division of the Dal- 
las Regional Office, and has appointed 
Osher Goldsmith, a consulting petro- 
leum engineer of Tyler, Texas, as sen- 
ior business specialist in this section. 
The territory of the Dallas Regional 
Office covers the states of Texas, 
Louisiana, Arkansas, Oklahoma, Mis- 
souri, and Kansas. 

Inquiries of the petroleum industry 
pertaining to petroleum and its prod- 
ucts under the Price Control Act in 
the above territory should be directed 
to the Dallas Regional Office in the 
Tower Petroleum Building. 

Goldsmith is a registered profes- 
sional engineer, and a graduate of the 
Missouri School of Mines, Class of 
i920. He has been associated with 
both independent and major com- 
panies, as well as having been an inde- 
pendent producer himself. 





Walter Geist New 
President Allis-Chalmers 


Max W. Babb, board chairman of 
the Allis-Chalmers Manufacturing 
Company, Milwaukee, Wisconsin, has 
announced the election of Walter Geist 
as president of the company to succeed 
W. C. Buchanan, whose resignation a 
few weeks ago was caused by ill health. 
Thus, a man who entered the com- 
pany’s employ as an errand boy in 
1909, now at the age of 48 years as- 
sumes control. 


Pacific Pump Works 
Enlarging Facilities 


Quadrupling of all present plant 
facilities, for the manufacture of air- 
craft hydraulic actuating assemblies 
and accessories, is under way at Pa- 
cific Pump Works, Huntington Park, 
California. The new buildings being 
erected in this expansion program are 
of steel, fire-proof construction. Ad- 
ditional employees are being trained 
to meet the increased production de- 


used in making hydraulic actuating as- 
semblies. The component parts of these 
units are similar to those used in re- 
ciprocating oil-well plunger pumps, 
which constitute a large portion of 
Pacific Pump Works’ normal produc- 
tion, and require the same high pre- 
cision of design and manufacture. 

Actuating assemblies of many types, 
including wing-flap, nose-wheel, land- 
ing gear, bomb door, etc., are being 
manufactured by Pacific Pump Works 
on a production basis. 





One of Geist’s outstanding achieve- mands. 
ments was the development of the mul- 
tiple V-belt drive known as the Tex- 
rope V-belt drive. The importance of 
the Texrope Drive to American indus- 
try was recognized in 1940 when a 
committee of distinguished scientists, | 
headed by Dr. Karl T. Compton, pres- | 
ident of the Massachusetts Institute of | 
Technology, awarded Geist the coveted 
honor of the ‘‘Plaque of a Modern Pio- 
neer” for his research and original work 

in the power transmission field. 


Douglas, Boeing, Lockheed, North 
American, and other leading aircraft 
companies are listed among Pacific 
Pump Works’ customers. 


Pacific Pump has had long experi- 
ence in the manufacture of preci- 
sion parts of the same kind that are 
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also an Iverson store in Oklahoma City | 
and a store and shop in Okmulgee. 
In addition to the Oklahoma terri- | 
tory, Iverson is also distributor for | 
Bucyrus-Erie Spudders in Chaves, | 
Eddy, Roosevelt, and Lea counties, | 
New Mexico, and part of western | 
Texas. These territories are served by | 
Iverson offices in Artesia and Fort | 
Worth. As heretofore, Bucyrus-Erie | 
| 
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Alabama: Montgomery, Parts Service Corp. California: Los Angeles, Charles W. 
Carter Co.; Sen Francisco, Charles W. Carter Co. Colorado: Denver, Liberty 
Trucks & Parts Co. Florida: Jacksonville, Motor Parts & Supply Co. Mlinois: 
Chicago, Wisconsin Industrial Parts Great Bend, Scheufler Supply Co. 
Kentucky: Lexington, Wombwell Auto Parts Co. Lowisiena: New Orleans, 
Mechanical Equip. Co. Maine: Portland, Southworth Machine Co. Massechu- 
setts: Boston, Rapp Huckins Co., Inc. Michigan: Detroit, W. C. Ducomb Co., 
Inc. Minnesota: St. Paul, Truck Parts, Inc. Missouri: St. Louis, Twin Disc Clutch 
Co. New York: Buffalo, Edward W. Rode; New York, Twin Disc Clutch Parts & 
Service of New York, Inc. Ohio: Cincinnati, C. McCash; Cleveland, Twig Disc 
Clutch Co.; Cleveland, Industrial Engine Parts. Oklahoma: Tulse, Twin Disc 
Clutch Co. Pennsylvania: Philedelphie, Twin Disc Clutch Parts & Service of 
Philadelphia; Pittsburgh, Contractors Equip. Ser. Co. Tennessee: Knoxville, 
Automotive Equip. & Supply Co.; Memphis, Choctaw Culvert & Machinery Co. 
Texas: Dallas, Twin Disc Clutch Company, Fort Worth, John Muller Co., 
. ‘ ‘ ° Houston, Portable Rig Co., Inc.; John Muller Co. Utah: Salt Lake City, Lund 
Spudder distributors in the Southwest Machinery Co. Virginie: Richmond, Standard Parts Corp, Washington: Seattle, 
a as # i o win Vise utc oO. 

will work in codperation with the 
Bucyrus-Erie branch office, 1806 Tower 


Petroleum Building, Dallas, Texas. 
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Chemical Exposition 
To Be Held in November 


Leading chemical companies of 
America are to be represented with ex- 
hibits at the National Chemical Expo- 
sition, which will be held November 
17, 18, 19, 20, 21, and 22 at the Stev- 
ens Hotel in Chicago, Illinois. This be- 
came apparent when the show commit- 
tee of the Chicago Section of the Amer- 
ican Chemical Society, sponsor of the 
exposition, announced that the list of 
exhibitors already under contract and 
many who have made space reserva- 
tions include the names of some of the 





country’s most outstanding firms in 
the chemical industry. 

The importance of the exposition 
will be enhanced by the National In- 
dustrial Chemical Conference to be 
held in conjunction, with noted indus- 
trial chemists, educators, and manufac- 
turers to be invited to make addresses 
and lead the discussions. Those who 
attend the show and conference may 
participate in this open forum. 

“The show and conference will be 
an essential part of the industry’s war 
effort,” said Victor Conquest, chair- 
man of the show committee. “It has 
been said that ‘battles in 1943 and 1944 


Assured with REILLY Pipe Coatings 


@ The protection to water, gas and oil pipe lines provided by 
REILLY PRIMER AND PIPE ENAMEL has been proved in 
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thousands of miles of installations, many of 
which have been in service over extended 
periods of years. These coatings, applied 
inside and outside of large mains and con- 
duits, effectually prevent tuberculation, rust 
and corrosion. They are easily applied and 
safely withstand temperature changes. 
Smaller pipes when placed underground, 
or when exposed to moisture and destruc- 
tive gases need these coatings also. Write 
for literature. 


REILLY TAR & CHEMICAL CORPORATION 
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will not be won with equipment mod- 
ern in 1942.’ Scientific research and 
engineering cannot sit idly by during 
this war emergency. It is within the 
bounds of reason that the research lab- 
oratory and engineering table may win 
the war for us or our enemies. 

“The 1942 National Chemical Ex- 
position is a cooperative effort to or- 
ganize the full force of science as it is 
concerned with chemistry into the co- 
lossal task of keeping our war machine 
out in front with the most highly de- 
veloped scientific advancements that 
our country can produce. 

“This applies to essential civilian 
needs as well as war production. Some 
of our more perplexing problems de- 
mand the personal contact that is 
provided by no other means than the 
National Chemical Exposition and con- 
ference for obtaining the quick solu- 
tion that is so urgently needed.” 

It is announced that the show this 
year will be twice as large in floor area 
as the first exposition. More than 40,- 
000 sq. ft. have been made available 
in the exposition hall and adjoining 
ball rooms at the Stevens Hotel for 
the coming exhibition. The Grand Ball 
Room, with adequate seating capacity, 
has been reserved for the conference 
programs. 

Serving on the show committee with 
Conquest, who is Director of Research 


for Armour and Company, are: A. 


Guillaudeu of Swift and Company; 
W. M. Hinman of the Frederick Post 
Company; W. C. Johnson of the Uni- 
versity of Chicago; L. E. May of the 
Sherwin-Williams Company; R. C. 
Newton of Swift and Company, and 
H. E. Robinson of Swift and Company. 

The Advisory Committee, working 
closely with the sponsors, is composed 
of: Bruce K. Brown, manager of re- 
search and development, Standard Oil 
Company (Indiana) , Chicago; J. V. N. 
Dorr, president, The Dorr Company, 
Inc., New York, New York; Willard 
H. Dow, president, Dow Chemical 
Company, Midland, Michigan; Gustav 
Egloff, director of research, Universal 
Oil Products Company, Chicago; Otto 
Eisenschiml, president, Scientific Oil 
Compounding Company, Chicago; 
Harry N. Holmes, head of the Depart- 
ment of Chemistry, Oberlin College, 
Oberlin, Ohio; Harrison E. Howe, edi- 
tor, Industrial and Engineering Chem- 
istry, Washington, D. C.; Ward V. 
Evans, professor of chemistry, North- 
western University, Evanston, Illinois; 
William Lloyd Evans, chairman of the 
Department of Chemistry, Ohio State 
University, Columbus, Ohio; S. D. 
Kirkpatrick, editor, Chemical and 
Metallurgical Engineering, New York, 
New York; H. R. Kraybill, director, 
Department of Scientific Research, 
American Meat Institute, Chicago; A. 




















H. Mellinger, president, Chicago Asso- 
ciation of Commerce, Chicago; George 
W. Merck, president, Merck and Com- 
pany, Rahway, New Jersey; Thomas 
Midgley, Jr., vice-president, Ethyl Gas- 
oline Corporation, New York, New 
York; Carl S. Miner, director, Miner 
Laboratories, Chicago; Walter J. Mur- 
phy, editor, Chemical Industries, New 
York, New York; Harry McCormack, 
professor of chemical engineering, Illi- 
nois Institute of Technology, Chicago; 
Charles L. Parsons, secretary,, Ameri- 
can Chemical Society, Washington, D. 
C.; H. I. Schlesinger, professor of 
chemistry, University of Chicago, Chi- 
cago, Illinois; N. A. Shepard, chemical 
director, American Cyanamide Com- 
pany, New York, New York; C. R. 
Wagner, chief chemist, Pure Oil Com- 
pany, Chicago, Illinois; E. R. Weid- 
lein, director, Mellon Institute, Pitts- 
burgh, Pennsylvania; Frank C. Whit- 
more, dean of the School of Chemistry 
and Physics, Pennsylvania State Col- 
lege, State College, Pennsylvania, and 
E. C. Williams, vice-president and di- 
rector of research, General Mills, Inc., 
Minneapolis, Minnesota. 

Marcus W. Hinson is show manager, 
with headquarters at 110 North Frank- 
lin Street, Chicago. 





Annual Summer Meeting 
S.A.E. Will Not Be Held 


This year’s Annual Summer Meeting 
of the Society of Automotive Engineers 
will be taken to the Society’s member- 
ship by special local meetings and a 
special “Summer Meeting Issue” of the 
S.A.E. Journal, John A. C. Warner, 
secretary and general manager of the 
Society, has announced. 

Continued presence of diplomats of 
enemy countries at White Sulphur 
Springs, and the inability of railroads 
to guarantee sufficient Pullman accom- 
modations for the members to meet at 
any other suitable place, have ruled out 
holding the geared-to-war meeting as 
planned. The papers that were to have 
been presented, however, will be given 
at a number of local meetings spon- 
sored by the Society’s National Activ- 
ity Committees, and many will also 
be published in the July issue of the 
Journal, he said. 

A vast amount of technical infor- 
mation has already been accumulated 
by engineers of the automotive indus- 
try in the conversion of its peacetime 
facilities to a huge, widespread arsenal. 
The “mountain” of technical fare will 
thus be brought to the engineering 
“mohammeds” of the industry, the 
men responsible for engineering the 
huge production task ahead—a war- 
dictated reversal of the ancient prov- 


erb. 


Lincoln Detroit District 
Manager Called to Service 


A. F. Boucher, district manager of 
the Detroit office of The Lincoln Elec- 
tric Company, Cleveland, Ohio, has 
been called to active duty in his ca- 
pacity as a reserve officer. He will be 
attached with the Ordnance Depart- 
ment, and for the time being will be 
stationed with the Detroit Ordnance 
District. 


Boucher’s duties as district manager 
of the Detroit office will be assumed by 
C. H. Buckmaster of the company’s 
Pittsburgh office, and J. H. Cunning- 


ham of the Detroit office will take over 
Buckmaster’s duties at the Pittsburgh 
office. 

The company simultaneously an- 
nounces that George Bain is being 
transferred from the Detroit area to 
the Saginaw area. 





National Petroleum Ass'n 
To Meet Sept. 16-18 


The Annual Meeting of the National 
Petroleum Association will be held at 
the Hotel Traymore, Atlantic City, 
New Jersey, September 16, 17, and 18, 
it has been announced. 
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Save Time by Using COLMONOY 
| Hard Surfacing Alloys 


The head of a welding company recently wrote our engi- 
neering department. He had never used COLMONOY— 
and wanted full information as to the proper grades to 
use, prices and methods of application. 


Part of his letter read as 


ollows: 


We have a particular problem presented by the packing 

sleeve of a hot oil pump in a nearby refinery. The last sleeve 

was faced with COLMONOY and lasted three to four times 

as long as the original faced sleeve. We have been asked to 

bid on a set of sleeves faced with COLMONOY Nao. 6. 

One large oil company ran comparative tests, pumping hot oil at 
900° and pump running at 3600 R.P.M. The COLMONOY coated 
pump sleeves ran for 2400 hours, against 360 hours for other sleeves. 
You can save time, increase production and cut costs by coating 
all parts subject to excessive corrosioff and abrasion with COLMO- 
NOY—pump sleeves, wash pipes, plungers, rings and many other 


parts of oil producing equipment. 


COLMONOY will keep new parts on the job longer—and many 
worn out, discarded parts, when COLMONOY coated, will outwear 
and outperform new, uncoated parts many times over. 


Write Today for Full Information 


WALL-COLMONOY CORP. 


Buhl Building, Detroit, Michigan 
Branch Offices 


NEW YORK CITY, BLASDELL, N. Y.; CHICAGO; TULSA; WHITTIER, CALIF. 
Other branches in Canada 


Hard Surfacing Alloys and Overlay Metals 
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California Group 
Elects Officers 


Lawrence Vander Leck, president of 
Oil Producers Agency of California 
during the Agency fiscal year 1941- 
1942, was elected to a second term, 
ending in April, 1943, by the Agency 
Board of Directors in their 
meeting. 

The board also re-elected Rush M. 
Blodget executive vice-president, a po- 
sition he has held since the Agency 
was organized in 1930. 

Vander Leck, vice-president of Ful- 
lerton Oil Company, is a member of 


annual 


The S. M. Jones Company is glad to offer suggestions on how to get 
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ON THOSE RODS... 


Serve America by saving what you have! Walking on rods that have 
been laid down may seem harmless enough. Yet, one rod may be bent, 
followed by premature fatigue and failure and damage to the whole 
string. Be sure to use at least four evenly spaced supports under rods that 
are laid down. Make sure that bell nipples and elevators are in good con- 
dition, and seat evenly. This helps prevent kinking just below the upset. 


the Production Committee for District 
No. 5 of the Petroleum Industry War 
Council, is a member of the Conser- 
vation Committee of California Oil 
Producers, and a director of the Cali- 
fornia Oil and Gas Association. 

The Agency board also elected two 
new vice-presidents, W. C. Whaley of 
the Barnsdall Oil Company, and H. E. 
Woodworth of the Safe Oil Company. 
L. A. Cranson of the Honolulu Oil 
Corporation, and C. P. Watson of the 
Seaboard Oil Company, were re-elected 
vice-presidents. W. A. Russell, Sea- 
board Oil Company, was re-elected sec- 
retary-treasurer, and H. S. Briscoe, 




















DON’T WALK 





better service and longer life from sucker rods now in use. However, this | 
is only one example of the responsibility we have always felt toward the | 
industry we have served exclusively for 51 years. Our duty, in wartime, | 
is plain. This knowledge comes from the experience of serving the oil | 
| 
| 


industry through two other wars. 


The 8. M. JONES Co. 


APiyitnlity wait 





General Office and Factory, Toledo, Ohio 





Sales Office, MeBirney Bldg., Tulsa, Okla. 
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Franco-Western Oil Company, was 


elected assistant secretary-treasurer. 


The following directors also were 
elected to fill vacancies caused by ex- 
piration of three-year terms: Angus J. 
Crites, Jack Feldman, Robert H. Gar- 
rison, James H. Lewis, Ralph B. Lloyd, 
Roy W. Young, Maurice A. Machris, 
John B. Sutherland, C. P. Watson, 
Chas. G. Wilson, and H. E. Wood- 
worth. In addition to the newly-elected 
directors and officers, the complete 
Agency board includes: W. L. Adkis- 
son, L. L. Aubert, H. A. Bardeen, Al- 
phonzo E. Bell, J. J. Doyle, W. S. 
Fisher, Earl Fleisher, Wm. H. Geis, 
R. E. Havenstrite, Dana Hogan, C. A. 
Johnson, DeWitt Knox, Robt. S. Lytle, 
Cecil M. Rood, C. C. Spicer, Dwight 
G. Vedder, W. D. Waltman, Laurence 
I. Weill, and Lloyd Williamson. 





OPC Designation Changed 


Petroleum Codrdinator Harold L. 
Ickes has announced that the President 
has authorized changing the designa- 
tion of the “Office of Petroleum Co- 
ordinator for National Defense” to the 
“Office of Petroleum Coérdinator for 
vx 

The change, Coérdinator Ickes 
stated, was approved by the President 
as being “more appropriate to the situ- 
ation existing today.” 

The Office of Petroleum Coérdinator 
was established by the President last 
May 28, in order to assure ‘the devel- 
opment and utilization with maximum 
efficiency of our petroleum resources 
and our facilities, present and future, 
for making petroleum and petroleum 
products available, adequately and con- 
tinuously, in the proper forms, at the 
proper places and at reasonable prices 
to meet military and civilian needs.” 





Safe Practices for 
Cleaning Tanks Described 
In A.P.I. Manuals 


Recommended safe practices for 
cleaning crude petroleum and gasoline 
storage tanks are described and illus- 
trated in two manuals published by the 
American Petroleum Institute’s De- 
partment of Accident Prevention. 

The manuals, which are a revision 
of the single manual previously issued, 
give in detail the procedure recom- 
mended for cleaning tanks, the dan- 
gers involved, and the protective equip- 
ment that should be used. 

Section A, ‘‘Crude-Oil and Unfin- 
ished-Products Tanks,” covers petro- 
leum-vapor fires and explosions; sources 
of combustible vapor mixtures; sources 
of vapor ignition; toxic gases and va- 
pors; oxygen deficiency; use of tools, 
planning and inspection; draining and 

















isolating tank; removal of gases and 
vapors; opening tank; iron-sulphide 
deposits; removal of sediment; testing 
for vapor or gas, and how tests are 
made. Protective equipment is de- 
scribed, and recommended safe prac- 
tices and precautionary measures are 
listed. 

Section B, “Gasoline Tanks,” covers 
in general the same subjects, but with 
special emphasis on the different haz- 
ards, the smaller tanks often involved, 
and the extra precautions necessary 
with leaded gasolines. 

Copies of the two manuals may be 
obtained from the Institute, 50 West 
50th Street, New York. Price is 25 


cents each. 





C. N. Barney Elected 
Worthington Vice-Pres. 


The board of directors of Worth- 
ington Pump and Machinery Corpora- 
tion has elected Charles Neal Barney of 
Scarsdale, New York, a vice-president 
of the corporation. A member of the 
Worthington organization since 1918, 
he has been treasurer since 1931, as 
well as the head of the corporation’s 
legal department. 

Barney formerly practiced law in 
Massachusetts and was a lecturer at 
Northeastern Law School and Boston 
University Law School. He is a mem- 
ber of the American, Massachusetts, 
and New York Bar Associations, author 
of the law text, “Equity and Its Rem- 
edies,” and was, early in his career, 
Mayor of Lynn, Massachusetts. 





Ordnance Office Honors 
Lincoln Electric 


Captain H. M. Reid of the Cleve- 
land Ordnance District recently pre- 
sented to J. F. Lincoln, president of 
The Lincoln Electric Company, a let- 
ter of appreciation from the Office of 
the Chief of Ordnance, Washington, 
D. C., for the codperation of the Lin- 
coln School of Arc-Welding in pro- 
viding welding instruction for ord- 
nance inspectors. 

The presentation was made in Lin- 
coln’s office in the presence of H. P. 
Morley and W. J. Haring, civilian as- 
sistants in Captain Reid’s personnel and 
training division. Also present were 
A. F. Davis, Lincoln vice-president, 
and J. R. Morrill, assistant to the vice- 
president and in charge of the Lincoln 
School. 

The letter presented to Lincoln was 
signed by C. T. Harris, Jr., major 
general, assistant to the chief of ord- 
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nance, chief of industrial service, War 
Department. It read as follows: 

“The Ordnance Department wishes 
to acknowledge its appreciation for the 
manner in which your company has co- 
operated with the Cleveland Ordnance 
District in the establishment of a train- 
ing course for welding inspectors at 
your plant. 

“The excellent quality of instruc- 
tion, together with the suggestions and 
courtesies extended to representatives 
of the Ordnance Department, have 
been very helpful in the present emer- 
gency.” 


In his acceptance, Lincoln said, “We 
are very grateful for this recognition 
and we are certainly glad that we can 
be of service in this important work.” 

The course of training at the Lincoln 
Welding School for Ordnance inspec- 
tors was arranged at the request of the 
Washington office of the Ordnance De- 
partment. Its primary purpose is to 
provide instruction for men who will 
inspect welding on tanks. The Lincoln 
company has collaborated extensively 
with government technicians in adapt- 
ing welded construction in tank pro- 
duction and has developed special elec- 
trodes for welding armor plate. 


“‘CLEVELANDS' 


Will Cut Hours Off Your Pipe Line 
Construction Schedules 


ERE’S a machine that will save you money from the 
word “go’—and be just as ready to go on the sec- 








er ee, ee 





20100 ST. CLAIR AVE 


“CLEVELANDS’ Save More. 


ond hundred miles as the day you bought it. Under every 
conceivable condition, whether it's tropical swamps, rocky 
ground, mountainous territory, abrasive sand, sticky mud, 
or just plain ordinary dirt, the “CLEVELAND 140” leaves 
nothing to be desired in the way of performance. 


The “140” is a balanced combination of all the features 
which have been found most desirable for pipeline ditch- 
ing, such as: ample power for the toughest tasks—speed 
and fast maneuverability—dependable, tested, full-crawler 
traction—wide tread and low ground pressure—mullti- 
speed transmission—enclosed gears—double strength 
steel in frame, boom and ditcher-buckets—quick accessible 
unit type construction—box-type ditcher bbom—and super 
quality materials throughout. You just can’t miss when you 
pick “CLEVELANDS” for your ditching jobs, for they're 
built to produce and endure. 


THE CLEVELAND TRENCHER COMPANY 


Pioneer of the Small Trencher 


CLEVELAND OHWI< 
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‘Book Keviews 











Progress Report of Special Study Committee on Standards 
of Allocation of Oil Production Within Pools and Among 
Pools, published by The American Petroleum Institute, 50 
West 50th Street, New York, New York. Price $1.50. 

This book is a progress report of the A.P.I.’s special study 
committee on well spacing and allocation of production and 
its legal advisory committee and contains fundamental prin- 
ciples of oil production and recommended factors in the 
application of those principles to sound proration practices. 

The committee reached nine conclusions from its studies, 
and these are summarized at the beginning of the report. 
They cover the necessity for conservation, the causes of 
waste, and the principles of regulation and allocation that 
should be adopted to prevent waste. 

Divided into eight sections, the report contains the intro- 
duction, conclusions, recommendations, principles of con- 
servation, technology of petroleum production, applicable 
legal principles, allocation within pools, and allocation among 
pools. Four appendices give the report of the legal advisory 
committee, a bibliography of legal phases of allocation of 
production, a bibliography of engineering phases of produc- 
tion, and a report of the engineering committee of the In- 
terstate Oil Compact Commission. 

“Conservation requires restrictions of production,” the 
report points out, and “restriction of production creates the 
problem of allocating the allowables” among pools, and 
among the separate owners of properties in each pool. ‘The 


technical, legal, and economic components of the whole prob- 
lem are so closely intertwined that it is impossible to isolate 
them for separate study. This report has endeavored to pre- 
sent these various aspects in their true dependent relation- 
ship.” 

® 

Practical Arc Welding, by W. J. Chaffee, published by 
Hobart Trade School, Inc., Box EW 80, Troy, Ohio. Price 
$2.00. 516 pp. 

This text was written by the author of “Arc Welding and 
How to Use It,” for the purpose of replacing the latter. It 
is intended to assist in developing trained personnel for 
industry utilizing arc welding. Due to the sudden accelera- 
tion of industrial activity caused by the national war pro- 
gram arc-welding has been recognized as an effective answer 
to most problems involved in speeding up production in an 
economical way and has resulted in an unprecedented de- 
mand for trained welding personnel. 

The writer has kept in mind the needs of private and 
public educational institutions, vocational training schools, 
government defense training activities, and particularly the 
interests of welding operators and their employers in vari- 
ous industries. 

In the text only the carbon arc section and certain un- 
changing tabular data have been retained in original form, 
and they are reproduced from all new type and all new 
plates. Many new features have been introduced in the 
book increasing its size by more than 100 pages. 

Complete revamping of the operator’s training course has 
been accomplished to meet modern conditions. The text is 
designed to give students such a thorough grounding of 
fundamentals that they are qualified for a wide variety of 
arc-welding applications, and can quickly adapt themselves 
to specialized needs of the day. 








Fluid Drives for Industrial, 


Marine and Automotive Use 





Monster from Mars? 


Monster from Mars? No. A gargantuan earth 
leveller for building and levelling airplane land- 
ing fields . . . Another product of American 
industry in the big parade to Victory. Like so 
many of the new and improved products of 
American inventive and industrial genius, this 
giant grader has American Blower Fluid Drive. 
The trend to Fluid Drive continues, too, in many 
such time-proved applications as Diesel motor- 
ships, pumps, fans, conveyors, excavators, trucks, 
oil drill rigs, etc. If you are looking to the 
future, plan to include American Blower Fluid 
Drive in your new or proposed products. 


AMERICAN BLOWER 


HYDRAULIC COUPLING DIVISION 
DETROIT, MICHIGAN 
Division of AMERICAN Radiator and “Standard” Sanitary Corporation 
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Review of Heaving Shale Problem in 


NOWN methods of conquering 
“heaving shale,” geological for- 
mations that for more than a quarter 
of a century have retarded deep petro- 
leum drilling in some Gulf Coast areas 
and have forced the abandonment of 
many exploratory holes and wells, have 
been reviewed by Gustav Wade of the 
U. S. Bureau of Mines and presented in 
a report for the use of the oil industry 
and associated groups. 


It is stated in the report that ad- 
vances in equipment and technology 
during the last 25 years have made 
possible the successful drilling of wells 
in some areas in Louisiana and Texas 
where attempts formerly had been 
frustrated by heaving shale formations 
and eventually the problem may be 
solved completely. The urgent wartime 
need for adding to the Nation’s petro- 
leum reserves undoubtedly will justify 
greater expenditure for exploratory 
work and give impetus to the indus- 
try’s efforts. 


“Heaving shale” surrounding a bore- 
hole is likely to shift or move when dis- 
turbed by the drilling of an oil well, 
thus permitting large masses of disin- 
tegrated material to slough off and fall 
into the hole, according to Wade. 


Some shales contain materials that swell 
to several times normal size when 
water enters the borehole, others are 
hard and compact, and difficult to 
penetrate with a drill. The crux of the 
problem of drilling through heaving 
shale is, according to the report, “the 
difficulty of establishing and maintain- 
ing a thin, tenacious, and relatively im- 
pervious mud sheath on the surface of 
the shale exposed in the borehole.” 


Throughout the years this has been 
one of the major problems in the de- 
velopment of the Gulf Coast oil fields, 
and the methods that have been found 
to be effective in many, if not all, of 
the fields are described in the Bureau’s 
report as “mechanical” and “chemical” 
methods. 


Early efforts to penetrate shale were 
largely mechanical. Improvements in 
drilling machinery have been utilized 
as they became available, and drilling 
technique was adapted to overcome the 
difficulties as they arose. More efficient 
pumps, drilling tools, casings, and other 
special devices have all contributed to 
the advancement in the mechanical 
field, the report states. 


As for the chemical methods, the 
treatment of water muds in the bore- 


P 425.218.421 


Gulf Coast Region 


holes with chemical solutions in an at- 
tempt to reduce the disintegration of 
shale during drilling came into use in 
the Gulf Coast area in 1930, the report 
states. This treatment is based upon 
the theory that a highly colloidal drill- 
ing mud would coat and seal the shale 
exposed in the hole, and retard the in- 
filtration of water. As a result, mix- 
tures of solutions of sodium silicate, 
caustic soda, crude tannic acid, and 
many other chemicals have been em- 
ployed to combat heaving shale. 


Detailed descriptions of individual 
wells in the Gulf Coast, together with 
the methods used to overcome heaving 
shale difficulties, form the bulk of the 
report. An important part of the re- 
port is a map showing the name and 
location of reported occurrences of 
heaving shale in Texas and Louisiana. 
There is also a selected bibliography of 
published articles on the subject. 

A copy of the report may be ob- 
tained by writing for Report of In- 
vestigations 3618, “Review of the 
Heaving Shale Problem in the Gulf 
Coast Region,” by Gustav Wade, to 
the Bureau of Mines, Department of 
the Interior, Washington, D. C. 
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JUST A GLANCE TELLS THE PRESSURE! 


Drillers really like the billboard figures of the Abercrombie 
Pressure Gauge. These figures, on a clear, steady dial behind | 
a colorless, unbreakable plexiglass face, tell the whole story } 
at a glance of the pressure being recorded on this sure, accu- 
rate gauge. The gauge is not affected by external vibrations, 
and pump pulsations are dampened over the entire pressure 


ABERCROMBIE PUMP CO. » GULF BLDG. » HOUSTON, TEXAS 
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Complete Assembly 
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Let Acme’s New 
MUD-COLLAR 
Help You 
Lick the 
Materials 
Shortage 
Problem! 


A product which will 
reduce wear and tear will 
not only soon pay for itself 
and protect profits but — 
most important — it will 
help relieve TODAY'S mate- 
rial shortage emergency. 
Acme's MUD COLLAR, the 
**modern-marvel"’ tool for ro- 
tary drilling, will do just THAT. 
And here are some definitely 
roven reasons why: 

n any formation: It lessens 
drill pipe torque; assures faster, 
easier cutting, longer runs, fewer 
"green bits’’ and makes better 
hole... Its 6 high-velocity fluid 
streams keep cutters clean, bit 
bearings “lubricated” and free 
of cutfin s — while constantly 
flushing Bottom - + « In sticky 
formations, it also prevents mud 
rings and ‘'balled up" bits. 
Write NOW for full information 
about this “wonder tool''—that 












Defense comes 
FIRS T—with 
most of Aome’s 
facilities now de- 
voted to “‘essen- 
tial production.” 


will help you decrease your ma- But we'll serve 
terial purchases by increasing the YOU as best we 
life of your bits and drill pipe. can . and 

‘friendly - like.”’ 


Ask for Complete Catalog 
No. 12 — and Valuable 
Drillers’ Manual. 


The Acme Fishing Tool Co. 


PARKERSBURG, WEST VIRGINIA 


Export Offcc: 19 Rector St., New York, N.Y 
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Install FRANCE 


Metal Packing 


for ‘’Round-the-Clock”’ 
PRODUCTION 


The renewal of ordinary packing every 
few weeks or months increases horsepower 
and production costs. 

Minimum friction is encountered with France 
Metal ‘‘Ring of Distinction'' Packing. No 
undue force can be exerted on rods or stems 
by tightening the stuffing box stud nuts. The 
rings are free to float in the case that re- 
tains them and are held to the rod or stem 
with a garter spring having minimum tension. 

The result is tight ‘‘full-floating,'’ trouble- 
free performance for years. Prompt delivery 
assured. 




















FREE 


44-page Catalog of 
useful and valuable 
information. Write 
for your free copy of 
Catalog M-3, with 
facts on 





@ Packing Designs for Any Service 
e Installation Procedure 

@ Methods of Lubrication 

@ Pressures and Temperatures 

e@ Oil Return and Stripping Rings 

@ Handy Reference Tables 











Request France Engineers to analyze your pack- 
ing requirements. There is a representative 
close at hand. 


THE FRANCE PACKING COMPANY 


Tacony Philadelphia Penna. 
Mid-Continent Representative: 
MR. J. M. FULLER, 2603 Azle Avenue 
FORT WORTH, TEXAS 


Oe 


FRANCE 


METAL PACKING 
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Broderick and Bascom Awarded Navy 


Sixty-four years of continuous im- 
provement in its manufacturing meth- 
ods, coupled with a remarkable spirit 
of codperation among its employees, 
won the Navy “E” for the Broderick 
and Bascom Rope Company, St. Louis, 
Missouri. 

The two-pointed all-Navy burgee 
with a white “E” and anchor in the 
center—highest honor the United States 
Navy could give the company—was 
presented at fitting ceremonies held at 
the plant April 30. 

Captain Edwin A. Wolleson, U.S.N. 
(retired), commanding officer, Navy 
Pier, Chicago, made the presentation. 
John K. Broderick, president of the 
rope company, accepted the burgee in 
behalf of the management, staff, and 
personnel. 

In making the presentation, Captain 
Wolleson told the workers: 

“You have contributed to a cause 
which we not only hold sacred—we, 
all of us—but the survival of which is, 
in sober truth, the answer for most of 
us between life and death. Make no 
mistake about that. 

“This is not a sham, a paper war, 
fought on far distant shores. This is 
not a conflict which we can enjoy with 
a vicarious thrill, as did the crowds of 
the Coliseum at Rome, who watched 
gladiators locked in mortal combat but 
knew themselves to be safe. 

“This is our war—yours and mine— 
and before it is over, unless I’m sadly 


—" 

mistaken, we shall all know the sound 
of gunfire, the smell of powder, the 
concussion of a bursting bomb. 

“Our men are dying for the faith 
which they share with us. How great 
our responsibility to complete the mag- 
nificent work for which they are dying. 
That is your responsibility, your duty. 
And duty is not performed once, and 
looked back upon with smug satisfac- 
tion. Duty is performed every day— 
day in and day out. Do not think, then, 
because you have won honor you have 
reached your goal. That is only the be- 
ginning.” 

In accepting the award, J. K. Brod- 
erick emphasized that it had not been 
won by any concerted effort at a pro- 
duction record and that, in fact, none 
of the employees knew the company 
was being considered for the honor. 

“The true significance of this award 
lies in the fact that it was won un- 
knowingly and unsought in the reg- 
ular day by day effort of the men and 
women of our organization in ex- 
pressing their contribution toward the 
greater goal of victory. 

“We have all clearly resolved with- 
out saying much to one another or to 
the world that when victory comes 
there will not be a reproachful thought 
to spoil our joy in our share of the 
great event. ‘Well done’ shall be said 
of us—and ‘well done’ we shall say to 
ourselves. 

“The officials and staff of this com- 





Climax of the Navy ‘‘E’’ Day celebration at the Broderick and Bascom Rope Company was the 
presentation and unfurling of the all-navy burgee, with its “E’’ and anchor. Above (left to right), 
Captain Edwin A. Wolleson, U.S.N. (Ret.), Commanding Officer, Navy Pier, Chicago, who made the 
presentation; Lloyd C. Stark, former governor of Missouri; William Dee Becker, mayor of St. Louis; 
Charles E. Bascom, secretary-treasurer, and John K. Broderick, president of the company, 
are shown displaying the emblem 
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pany are conscious of the responsibility 
and are deeply grateful and apprecia- 
tive of this recognition of accomplish- 
ment. However, whatever of effort and 
planning on the part of the manage- 
ment, the achievement could not have 
been secured without the support and 
patriotic urge of our workers. 

“They are duly proud of the privi- 
lege to wear the Navy “E” button 
which shall be cherished by them, and 
this emblem shall provide an incentive 
to further an ever-increasing effort.” 

Jack Schneider, 64, foreman of the 
stranding department, who started with 
the company as a boy, and Joe Saettele, 
foreman of the splicing department, 
accepted “E” buttons in the name of 
all company employees. 

This is the second time Saettele has 
won such an award. The first time was 
in 1905 when he was a member of the 
gun crew aboard the U.S.S. Baltimore 
that broke the navy record for oper- 
ating a 6-in. gun by scoring nine hits 
in One minute. 

William Dee Becker, mayor of St. 
Louis and Lloyd C. Stark, former gov- 
ernor of Missouri, two of the many 
notables present, made brief addresses. 





Westinghouse Honors 
Two Officials 


A. W. Robertson, chairman of the 
Westinghouse Electric and Manufac- 
turing Company, recently conferred 
the Westinghouse Order of Merit on 
G. Edward Pendray, assistant to the 
president in charge of publicity and 
advertising, and James Boyd, eastern 
district manager. 

Each received a large bronze medal 
that bears on its face a silver “W” and 
his name, with the legend “Whom his 
fellow men delight to honor.” The 
medal was designed by Rene Chambel- 
lan, the sculptor. Since its inception in 
1935, the Order, highly prized by em- 
ployees, has been awarded to 200 per- 
sens, for outstanding contributions to 
the electrical and mechanical arts and 
to company progress. With the medal 
a certificate with a citation is pre- 
sented. 

Pendray was cited “for his profound 
understanding of the mind of the pub- 
lic in its relation to a large industrial 
organization; for his sound and effec- 
tive administration of publicity and 
advertising, and for his ability to com- 
bine individual initiative with codpera- 
tion within the company.” 

Boyd’s citation was “for his clear- 
sighted, practical sales ability in serv- 
ing a complicated metropolitan area; 
for his management of a sales organi- 
zation under difficult conditions exist- 
ing in that area; and for his personal 
salesmanship and courage in handling 
large and difficult negotiations.” 
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VALVES TO SAVE BRONZE 


THE “KING-CLIP”’ —a husky 
iron body gate valve which em- 
ploys bronze for the internal 
working parts only. For many 
services, the “‘King-clip” will 
serve equally as well as a bronze 
gate valve. Easily taken apart 
for cleaning. A valve that with- 
stands hard and continuous 
usage. 


THE “FERRENEWO”—an iron 
body globe valve that may be 
used instead of bronze valves 
for many services. All internal 
parts are made of non-corrod- 
ible alloys and are renewable. 
Seat and disc are regrindable. 
The “Ferrenewo”’ will give ex- 
cellent service with negligible 
upkeep cost. 


Investigate the adaptability of 
these iron body valves to your 
needs. 


Since virtually all materials used in the 
manufacture of valves are on the list of 
critical materials, valve users are urged to 
furnish the highest possible preference rat- 
ings on their orders. This will be of mutual 
helpfulness. 


ESTABLISHED 1862 


THE LUNKENHEIMER 


—= QUALITY’ = 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 


EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 


Fig. 1640 





‘King-clip"" Gate Valve 


150 tb. S.P. 


Fig. 1021 


‘“Ferrenewo”’ Globe Vaive 


150 Ib. S.P. 
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CONSIDER THESE IRON BODY 

















Cathodic Section of 
P.1.E.A. Meets 


The 1942 annual meeting of the Pe- 
troleum Industry Electrical Associa- 
tion held in Shreveport, Louisiana, 
April 21, 22, 23, 24, and 25, marked 
the second anniversary of the Cathodic 
Section as a part of the parent organi- 
zation. 

The Wednesday morning session, 
April 22, was devoted to reports of the 
various committees and election of offi- 
cers for the coming year. The affairs of 
the Cathodic Section will be under the 
direction of H.C. Gear, chairman; F. J. 


McE}hatton, vice-chairman; E. A. Koe- 
nig, secretary; aided by L. F. Scherer 
and G. R, Olson, counsels. 

Wednesday afternoon the meeting 
was called to order by H. C. Gear, 
chairman, who introduced the first 
speaker, Wm. E. Huddleston, Cities 
Service Gas Company, whose paper 
“When and Where to Use Insulating 
Flanges” was presented. 

“Maintenance Requirements for 
Adequate Operation of Cathodic Pro- 
tection Equipment” was discussed by 
M. C. Miller, Ebasco Services, Inc. 

R. A. Brannon, Humble Pipe Line 
Company, presented an analysis of cur- 





* The amphibian tractor — a 
startling product of American in- 
dustrial ingenuity — delivers 
military power where it will do 


the most good. 


The electric network—another 
example of industrial resourceful- 
ness — connects hundreds of 
operating electric companies and 
delivers electric power at points 
of need. 









POWER- where it's 





GENERAL OFFICES—Beaumont, Texas, and Baton Rouge 
and Lake Charles, Louisiana 


@- » 


i << = 


needed! 


Built up by the business men who 
manage America’s electric com- 
panies and produce % of Amer- 
ica’s power, this nation-wide web 
of electric lines has proved its 
vital value in the war emergency 
—hby providing power for tank 
and plane plants, shipyards and 
arsenals, and for producing, 
pipelining and refining the fuel 
required to keep ‘em rolling, fly- 
ing and sailing. 








206 


rent distribution and the effective re- 
sults of reducing corrosion in his paper, 
“Cathodic Protection on Tank Farms.” 

Thursday morning the program of 
the general meeting was under the di- 
rection of the Cathodic Section. A brief 
explanation of the process was explained 
before presenting the first speaker, F. J. 
McElhatton, Panhandle Eastern Pipe 
Line Company, who presented a paper, 
“Economics of Cathodic Protection.”’ 

Ray M. Wainwright, Montana-Da- 
kota Utilities Company, in his paper, 
“Cathodic Protection on Distribution 
Systems,” pointed out the factors that 
determine whether it is economically 
feasible to apply cathodic protection, 
and called attention to the need for 
coéperative engineering in congested 
areas. 

N. C. McGowen, president, United 
Gas Pipe Line Company, in his address, 
“Cathodic Protection and Corrosion 
from Management’s Viewpoint,” paid 
tribute to the pioneers in the cathodic 
protection field and the progress made 
in preserving and conserving materials. 

Three papers were presented at the 
meeting Friday morning. Derk Hol- 
steyn, Shell Refining Company, had as 
his subject “Current Density Determi- 
nations on Refinery Piping.” 

“Corrosion Problems on Refinery 
Equipment” was presented by V. L. 
Nealy, The Texas Company. 

G. R. Olson, United Gas Pipe Line 
Company, has the distinction of de- 
signing a complete cathodic protection 
system for bare pipe lines, and in his 
paper “Recent Developments in Ca- 
thodic Protection of Bare Pipe Lines” 
he explained his design and pointed to 
the substantial saving in cost of pro- 
tection equipment effected. 

Friday afternoon Dr. K. H. Logan, 
U. S. Bureau of Standards, presented 
a progress report on the study of zinc- 
steel couplings. 

A. B. MacTaggart, general manager 
of Rusta Restor Corporation, guest of 
the section, was invited to discuss the 
method of handling corrosion prob- 
lems by his half wave rectifier and 
element anode circuit. 


After the discussions the appoint- 
ment of F. J. McElhatton as one of the 
directors of P.I.E.A. was announced 
and the following committees ap- 
pointed: 

Technological: R. A. Brannon, 
chairman; Wm. E. Huddleston, V. L. 
Nealy, O. C. Mudd, and W. F. Rogers. 

Program: Wm. E. Huddleston, 
chairman; W. T. Pyott, Bruce Corey, 
and R. W. Sullivan. 

Resolutions: W. T. Pyott, chairman; 
J. C. Stirling, and T. Williamon. 

Inter-Company Proceedings: E. A. 
Koenig, chairman, O. C. Mudd, and 
G. M. Johnson. 
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D. E. Morgenstern With 
International-Stacey 


David E. Morgenstern, who has been 
affliated with the Continental Oil 
Company’s production engineering de- 
partment in the Indiana and Illinois 
Basin, is now with the International- 
Stacey Corporation of Columbus, Ohio. 

Morgenstern came to the United 





H. C. Price organization has been able 
to supply supervisors and welders to 
America’s shipyards as an aid to the 
war effort. 

The main offices of the company 
will continue to be at Bartlesville, Ok- 
lahoma, with branches at Effingham, 
Illinois, San Francisco, and Los 
Angeles. 





D. L. Cobb of Lone Star 
Gas Passes Away 
Delmore L. Cobb, 65, secretary- 


treasurer of Lone Star Gas Company 
and the last remaining executive who 





in 1909, died May 9 at his home in 
Dallas, Texas. 

Cobb was brought to Texas from 
Arkansas a year after his birth, his 
parents moving to Corsicana, the first 
Texas city to have natural gas serv- 
ice. He graduated from Southwestern 
University at Georgetown in 1898. 
His entry into the fuel industry was as 
secretary of the Navarro Oil and Re- 
fining Company where he remained 10 
years. Joining Lone Star 33 years ago, 
he had a large part in shaping its pol- 
icies and organizing its records and ac- 
counting procedure. At various times 
Cobb was active in numerous associa- 
tions connected with the industry. 








These AXELSON PUMPS 
insure economical pumping 
under tough conditions 











D. E. MORGENSTERN 


States from Poland in 1938, having 
studied mining engineering in that 
country and at L’Université De Liege, 
Belgium. He graduated from Massa- 
chusetts Institute of Technology in 
1939, then studied geology and engi- 
neering in the graduate school at Co- 
lumbia University. In 1940 he accepted 
a position with the General Geophys- 
ical Company, Houston, Texas, and 
that same year joined the staff of the 
Continental Oil Company. 





H. C. Price Company 
Enters General Pipe Line 
Contracting Field 


H. C. Price Company, Bartlesville, 
Oklahoma, for many years engaged ex- 
clusively in electric welding pipe lines 
and oil-field casing, has announced that 
it is now prepared to contract the gen- 
eral construction of pipe lines through- 
out the United States. 

As general pipe line contractors, H. 
C. Price Company offers complete per- 
sonnel and equipment, available wher- 
ever pipe lines are to be constructed, 
it is announced. All types of pipe lines 
will be built by the enlarged organi- 
zation. 

Pioneers in the electric welding of 
pipe lines, H. C. Price Company has 














been a leader in that field for many 
years. This organization has electric 
welded more than 12,000 miles of oil 
and gas lines in both North and South 
America. 

Exponents of thorough and exten- 
sive training in electric welding, the 
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Axelson R.S. L. rod type pumps are built to give 
economical satisfaction under tough conditions. 
By casting liners in its own foundry, Axelson is 
able to maintain rigid product control from lab- 
oratory through every manufacturing operation. 
You can be sure that “hard metal” liners and 
other parts in Axelson R.S. L. pumps are rigidly 
tested for uniformity and quality of all material. 

Use of the double end Barnwell plunger, which 
incorporates an inwardly-beveled lip, prevents 
sand from getting between plunger and liner be- 
cause it has a wiping action on both the down 
and up-stroke. This double action causes plunger 
to drop quicker in heavier oil. 


The Perry valve on the plunger reduces gas 
lock to a minimum by allowing closer spacing 
of valves. It is also an excellent sand valve due 
to its streamline effect, thereby creating a greater 
velocity through plunger. 

If you have a particular pumping job, it will 
pay you to call an Axelson representative now! 
They make a pump to fit every requirement! 


AXELSON MANUFACTURING CO. 
6160 Boyle Ave. (P. O. Box 98, Vernon Sta.) 
Los Angeles, California 
St. Louis New York Tulsa, Okla. 
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SELLS AND SERVICES DEEP WELL 
PLUNGER PUMPS AND SUCKER RODS 
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A GOOD 


Cc E M E N T J '@) L Grove Regulator Honored With Navy "E" 





WALL CLEANING GUIDES 
You 
A GOOD CEMENT JOB by 


ELIMINATING MUD CAKE— 
Direct abrading action of mul- 
tiple spring wires removes 
mud filter cake from wall of 
hole and affords good contact 
between cement and forma- 
tion. 

2 ELIMINATING “ZONE OF 
WEAKNESS” — Continuous 
centering of casing assures 
uniform thickness of cement. 
No “Zone of Weakness” where 
cement is dangerously thin. 

3 ELIMINATING FLUID MIGRA- 
TION — A good cement job 
assured by B and W Guides 
means low gas/oil ratio and 
a satisfactory completion 
without the need for expen- 
sive re-cementing. 


WRITE FOR BULLETIN 102 
BRUCE BicW, KENNETH 


Wk Couepletion Speeiabetls 
Makers of 


B and W Wall Cleaning Guides 


Gulf Coast & Foreign Distributors of 
NELSON Pre-Packed Gravel LINERS 
WILLIS ROTARY CHOKES 
WEST COAST 
3545 CEDAR AVENUE 
LONG BEACH, CALIFORNIA 
TELEPHONE: LONG BEACH 4-8366 
& GULF COAST 
x ‘¢. 1105 COMMERCE BUILDING 
mad HOUSTON, TEXAS 
“\\ “TELEPHONE: PRESTON 9783 
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GROVE REGULATOR Co. 


Heat 
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Rear Admiral John W. Greenslade, Commandant of the Twelfth Naval District, making presenta- 
tion of Navy ‘‘E’’ Award to Grove Regulator Company for excellence in the production 
of naval material 


Grove Regulator Company, Oakland, 
California, is the first in that indus- 
trial city to receive the Navy “E” 
Award for excellence in the produc- 
tion of naval material. 

Formal presentation of the coveted 
pennant to the company and Navy “E” 
pins to each of the workers was made 
by Rear Admiral John W. Greenslade, 
Commandant of the Twelfth Naval 
District. 

In accepting the award on behalf of 
each man and woman engaged in his 
plant, Marvin H. Grove made a brief 


statement that should prove to be a 
real inspiration to other plants and 
workers similarly engaged in war pro- 
duction. Grove said: “Our production 
line is our battle line. Increased out- 
put is our objective. Armed with eff- 
cient batteries of machines and tools, 
we are pledged to maintain and even 
surpass our past record of productive 
achievement. Therefore, in accepting 
the responsibility which this recogni- 
tion has placed upon us, we do not 
consider our work done, but only just 
begun.” 





Meeting Dates Changed 

Dates for the Annual Meeting of the 
Independent Petroleum Association of 
America at Wichita, Kansas, have been 
changed to October 20, 21, and 22. 

The Annual Meeting of the National 
Stripper Well Association, also to be 
held at Wichita, has been changed to 
October 19. 





Westinghouse Elects Four 
New Vice-Presidents 
Election of four Westinghouse ex- 
ecutives to the rank of vice-president 
is announced by G. H. Bucher, presi- 
dent of the Westinghouse Electric and 
Manufacturing Company, following 
action by the board of directors. 
They are Andrew H. Phelps of Pitts- 
burgh, Pennsylvania, manager of pur- 
chases and traffic; L. E. Osborne of 
Philadelphia, Pennsylvania, manager of 
the steam division; Frank C. Reed of 
Jersey City, New Jersey, president of 
the Westinghouse Electric Elevator 


Company, a subsidiary, and Walter C. 
Evans of Baltimore, Maryland, general 
manager of radio, x-ray and broadcast- 
ing divisions. All the new vice-presi- 
dents will continue in their present ex- 
ecutive posts. 





Dr. Yuster Receives 
Appointment by Compact 


Commission 

Appointment of Dr. Samuel T. Yus- 
ter, State College, Pennsylvania, as the 
Pennsylvania member of the research 
and codrdinating committee has been 
announced by Governor Leon C. Phil- 
lips of Oklahoma, chairman of the In- 
terstate Oil Compact Commission. 

Well-known in eastern petroleum 
circles, Dr. Yuster, since 1934, has 
been in the department of petroleum 
and naturai gas engineering at Pennsyl- 
vania State College. At present he is 
associate professor of petroleum and 
natural gas engineering and in charge 
of petroleum production research in 
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the mineral industries experiment sta- 
tion. This research work is sponsored 
by the Bradford district research group 
and the Pennsylvania Grade Crude Oil 
Association; and studies are being con- 
ducted toward improving secondary 
recovery by water-flooding and air and 
gas drive. 

Dr. Yuster, born December 21, 1903, 
in Manchester, England, attended pub- 
lic schools in Fargo, North Dakota. 
He obtained the bachelor of science 
degree in chemistry and chemical en- 
gineering from North Dakota State 
College in 1926. In 1934 he obtained 
from the University of Minnesota a 
doctor of philosophy degree with a 
major in physical chemistry and a 
minor in organic chemistry. 

Dr. Yuster is chairman of the East- 
ern District of the American Petro- 
leum institute sub-committee on core 
analysis and electrical logging. He is 
also a member of the A.P.I. Eastern 
District commitee on drilling and pro- 
duction practices and the committee 
on secondary recovery. 

Dr. Yuster is the 10th member of 
the Interstate Oil Compact research 
and coérdinating committee, which has 
technicians represented from Texas, 
Oklahoma, Arkansas, Colorado, Illinois, 
Kansas, Louisiana, Michigan, and New 
Mexico. 





C.N.G.A. June Frolic 
Announced 


The 1942 June Frolic of California 
Natural Gasoline Association will be 
held at the Altadena Golf Club, Alta- 
dena, California, Saturday, June 6, ac- 
cording to the announcement of W. C. 
Dayhuff, C.N.G.A. president. 

The event, annually sponsored by 
the association, will be an all-day out- 
ing featuring golf, baseball, tennis, 
swimming, badminton, and volley 
ball. The Frolic will be topped off with 
a barbecued spare ribs buffet dinner to 
be followed with a stag show. Those 
desiring to attend should communicate 
with George L. Tyler, secretary, 
C.N.G.A., 510 West 6th Street, Los 
Angeles, California. 





McLaughlin, Cowles Join 


has a background of 36 years’ experi- 
ence in the transportation of petroleum 
and its products by pipe line. He first 
engaged in pipe-line activities in 1906, 
when he was employed by the pipe-line 
department of The Texas Company at 
Sour Lake, Texas. 

A native of Fredonia, Pennyslvania, 
McLaughlin has been active in various 
industry associations, including the 


American Petroleum Institute. He is a 
member of the Institute’s pipe-line 
valuation committee. 

Cowles was traffic manager of the 
Standard Oil Company of Indiana 
before he joined OPC. He has been en- 
gaged for 20 years in the transporta- 
tion of petroleum and petroleum prod- 
ucts, principally by rail, motor trans- 
port, and inland waterways. 





Establishes Branch at Centralia, Illinois 


Western Machin- 
ery Company, repre- 
sentatives for Le Roi 
engines in the Illinois 
Basin, has recently 
established a branch 
office in Centralia. 

Increased personnel 
together with the 
new and improved 
facilities enable the 
company to provide 
faster and better 
service for Le Roi en- 
gines, it is announc- 
ed. A complete stock of Le Roi re- 
placement parts is on hand for any 
emergency. This is of particular im- 
portance as it is difficult to obtain new 
engines and the present equipment 





must be kept in operating condition. 


H. W. Magnus is branch manager 
and Bud Heidkamp is in charge of the 
service department at the Centralia 
branch. 





Oil Men: Help 


Yourselves! Use 
a Valve that is SEALED with 
RUBBER made from OIL 


FULL OPENING HORIZONTAL SWING CHECK VALVE 
(with Synthetic Seal) 





These valves are identical to the stand- 
ard Wheatley check valves except that 
they are equipped with the Wheatley 
Synthetic Seal. This seal is a synthetic 
rubber ring which is dovetailed into the 
interchangeable valve seat and seals 
against the smooth face of the metal 
clapper. This pliable rubber will con- 
form to any irregularities such as sand, 
scale or cuttings which might be de- 
posited on the sealing surfaces. 











a | 
WS 


PATENT APPLIED FOR 
Made in sizes from 2” to 16”, and in Pressures 
from 125 Ibs. to 1000 Ibs. Flanged both ends; 
screwed both ends or flanged one end and screwed 
one end. 


Transportation Staff 
The appointments of R. B. Mc- 


Laughlin of Houston, Texas, as asso- 
ciate director of transportation, and | 
Lee R. Cowles of Chicago, Illinois, as | 
assistant director of transportation, 
Office of Petroleum Coérdinator, have 
been announced by Deputy Codrdina- 
tor Ralph K. Davies. 


The obvious advantage of our syn- 
thetic seal over the conventional type 
of valve is simply this. In applications 
where the line fluid contains grit, the 
conventional check valve will not seal 
perfectly and therefore will eventually 
cut out. The Wheatley synthetic seal 
check valve will seal perfectly at all times and therefore will have no tendency toward 


cutting out. Write for Bulletin No. C421A. 
McLaughlin is vice-president and as- 


| | WHEATLEY BROS. PUMP & VALVE MFRS. 
sistant manager of both The Texas | 


’ MA 
Pipe Line Company and The Texas- } TULSA OKLAHO 
New Mexico Pipe Line Company. He | 
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GET ACCURATE RESULTS 


Quickly . . Easily . . with 


CURTIN CENTRIFUGES 


No. 3480... 100 
c. c. machine, 
Cranks and 
heads inter- 
changeable 
with 15 c. c. 
machines. 


You can maintain your required 


speed for the period of the test with 
much less effort. Curtin centrifuges, 
proven world-wide, are heavy duty, 


rigidly constructed, and extremely 
simple in design. Illustrated bulletin, 
giving full details, available upon 
request. 


W-H-C N«CO. 


HOUSTON ‘Sex TEXAS 


—REMOVE SCALE— 
While Boilers Operate 


No shut-downs. No water anal- 






yses or mechanical cleanings. 


Use SAND-BANUM 


It safely, surely and economi- 
cally removes 
old and pre- 
vents newscale 
and corrosion, 
with no work 
ZY stoppage or 
delay. 

“The 

Entirely Different 


Boiler and Engine 
Treatment"’ 


Proof and “satisfaction or no 
money guarantee” details are 
yours for the asking. 


AMERICAN SAND-BANAM 
COMPANY, Inc. 


9 Rockefeller Plaza New York City 
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18,000 Miles of Wells 
Drilled in 1941 


American oil men in 1941 drilled 
more than 18,000 miles of hole, the 
equivalent of a round-trip through the 
earth to China, with 2000 miles to 
spare, according to the A.P.I. 

Depths of individual wells range all 
the way from a few hundred feet to 
nearly three miles. The number of deep 
wells, drilled to more than 10,000 ft., 
has been increasing spectacularly since 
the first one was completed in 1931, 
but the average depth of all wells has 
moved only a few feet up and down 
from 3000 ft. in the last 15 years. 

Since 1931 the petroleum industry 
has drilled 1044 wells below 10,000 
ft., 668 of them in 1940 and 1941. 
At the end of 1941, 60 others sched- 
uled to pass 10,000 ft. were drilling. 

The industry’s heaviest and most 
modern equipment and materials are 
used to drill these deep wells. Not only 
have they discovered 63 new oil-pro- 
ducing formations, but they also have 
been of great importance in the devel- 
opment of new drilling techniques that 
are readily used in shallower drilling 
and in the advancement of knowledge 
of underground geological structures. 

Of particular importance in the war 
emergency is the fact that most of the 
deep fields developed by these wells 
produce crude oil of extremely high 
gravity, which is most useful in the 
manufacture of super-aviation motor 
fuels. Thirteen new deep oil-producing 
formations were discovered in 1941. 


Of the 361 deep wells completed 
last year, 247 were between 10,000 
and 11,000 ft. deep; 97 were in the 
11,000-ft. zone; 13 in the 12,000-ft. 
zone, and two each in the 13,000- and 
14,000-ft. zones. The 15,004-ft. 
world’s record well drilled in 1938 is 
the only one to pass 15,000 ft. 

Two-thirds of the deep wells were 
drilled in Louisiana, which had 244 
completions below 10,000 ft.; Texas 
had 74, California 39, and Alabama, 
Michigan, Mississippi, and West Vir- 
ginia one each. 





Appoints Representatives 


Wheelco Instruments Company, 
Chicago, Illinois, has announced ap- 
pointment of four new district repre- 
sentatives. Pasol Engineering Company 
has been named Iowa and Nebraska 
representative, with V. E. Lindquist 
in charge of the Iowa office at Des 
Moines, and I. I. Solzman heading the 
Nebraska office in Omaha. Fitzgerald, 
Inc., Wichita, has been assigned the 
Kansas territory, with Bloyce Fitz- 
gerald in charge of instrument sales. 
Charles A. Drum, Houston, has been 
named Texas district manager. 


THE 


Announcing. "_ 























EDSON 


BEAUMONT, TEXAS 


Now an Affiliated 
NATIONAL HOTEL 


DUKE OSBORN, Manager 


* Enjoy the excellent accommoda- 
tions of Beaumont's Finest—Texas’ 
Tallest hotel. 350 spacious outside 
rooms, each equipped with tub or 
shower, servidor and circulating 
ice water. Excellent Coffee Shop. 


+ 


ALABAMA 
Hotel Admiral Semmes............ Mobile 
Hotel Thomas Jefferson....... Birmingham 
DISTRICT OF COLUMBIA 
Hotel Washington............ Washington 
ILLINOIS 

DEE OR i: 0:0:5:05.04004-00 8600085 Rockford 
LOUISIANA 

Ee ear New Orleans 

a ee New Orleans 
MISSISSIPPI 

BRnOGE LAMBRP. 2. ccccccccccccecces Meridian 
NEBRASKA 

es 9:0:5.65:6:5940506040000 Omaha 

NEW MEXICO 

BRwOeE CHOTER. . c ccccccccescccccscess Clovis 
OKLAHOMA 

Oklahoma Biltmore........ Oklahoma City 

BEOSS8 ABBSIESD. 2 cc cccccccccessccs Wewoka 

SOUTH CAROLINA 
Hotel Wade Hampton........... Columbia 


TEXAS 


. ALLS aa 
Ss Ze. 


HOST TO ‘<= THE NATION 
SERVING 10 STATES AND OUR NATION'S CAPITAL 


* BUY U. S. DEFENSE BONDS * 
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Oil Reservoir Behavior Based on 
Pressure-Production Data 


NEW method of evaluating the 

producing capacities of oil wells 
by comparing the amount of recov- 
ered petroleum with the decline of 
pressure in the reservoir has been sug- 
gested by U. S. Bureau of Mines en- 
gineers following an extensive study of 
reservoirs in different parts of the 
country. 

It is stated that results of the in- 
vestigation have provided a “‘new tool” 
useful in analyzing the performance of 
individual petroleum reservoirs and in 
determining the efficiency of operating 
methods, which is expected to be of 
considerable value in the current war- 
time emergency when production of 
oil to meet essential requirements, such 
as aviation gasoline, is desirable. 


Described as a way to determine oil- 
reservoir behavior based upon pressure- 
production data, the Bureau’s present 
study deals with conditions in repre- 
sentative oil fields in the states of 
Texas, Oklahoma, Arkansas, and New 
Mexico. The information obtained and 
the methods developed therefore should 
be applicable to reservoirs of similar 
types. 

By plotting the cumulative decline 
of reservoir pressure against the cumu- 
lative amount of oil recovered, the 
presentation of a graphic logarithmic 
chart showing the relationship be- 
tween them is possible, according to 
the report. 

In explaining that the recovery of 
oil from the ground is an admittedly 
complex problem, the report points 
out that it involves a knowledge of 
the flow of fluids through underground 
porous mediums, as well as an under- 
standing of the sources of energy re- 
sponsible for the movement of oil and 
gas through reservoir sands and rocks 
to the wells. The efficient recovery of 
oil depends in a large part upon the 
manner in which reservoir energy is 
utilized to force the oil to the wells. 

The three underground energy 
sources are internal gas expansion, nat- 
ural water drive, and a combination of 
gas expansion and water drive. When a 
purely gas expansion reservoir is first 
tapped, a gas-pressure head drives oil 
to the well, but this pressure declines 
as oil and gas are withdrawn and this 
type of energy decreases continually 
with production. 

In a water-drive reservoir the energy 
possessed by the oil and gas is due to 
pressure exerted upon them by a col- 
umn of water in the extraneous parts 


of the reservoir system, and the decline 
of pressure is controlled by manipulat- 
ing the rates of oil and gas produc- 
tion, and by additional water entering 
the water-bearing part of the reser- 
voir. Most water-drive reservoirs pass 
through three stages of production 
during their oil-producing lives, the 
report reveals. The first is a short pe- 
riod during which oil and gas are 
forced to the wells by gas expansion, 
followed by a longer period when a 
combination of gas expansion and 
water-drive is the motivating agency, 
and ending with an extended era when 
a natural water drive is mainly re- 
sponsible for movement. 


In an effort to accumulate data that 
may aid operators to exploit and oper- 
ate newer fields with greater efficiency, 
the Bureau engineers studied the pres- 
sure-production relations of a number 
of reservoirs on which longtime in- 
formation data were available. They 
selected fields exhibiting a wide range 
of producing characteristics so that 
differences in their behavior would 
stand out prominently and invite ana- 
lytical investigation. 


Detailed descriptions of these fields, 
together with tables, charts and other 
pertinent information, are included in 
R. I. 3634, “Oil Reservoir Behavior 
Based on Pressure-Production Data,” 
by H. C. Miller, which may be ob- 
tained without charge by writing the 
Bureau of Mines, Department of the 
Interior, South Building, Washington, 
D. C. 





W. A. Minkler Promoted 


William A. Minkler has been ap- 
pointed sales manager of the Catalog 
Products Division of Young Radiator 
Company, according to an announce- 
ment by F. M. Young, president. Min- 
kler has served as assistant sales man- 
ager since 1939, under M. F. May, 
vice-president in charge of heating, 
cooling, and air conditioning products. 
May will continue to supervise the 
catalog products sales program and, in 
addition, will do special work in con- 
nection with government and war ef- 
fort activities to which the company 
is devoting most of its productive ca- 
pacity during the present emergency. 

In his new capacity, Minkler will 
direct Young Radiator’s headquarters 
sales staff as well as the more than 60 
sales representatives from coast to 
coast. 
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NATIONWIDE SALES AND STOCKS 





PIPE TONGS 


Not only the type Tongs you 
want in the size and design you 
prefer — but the quality that dis- 
tinguishes an “ARMSTRONG 
BROS.” PIPE TOOL. 


Chain Tongs with handles forged from high 
carbon steel, Drop Forged jaws with milled teeth, 
hardened, tempered and tested for wearing qualities, 
large Hardened Steel Bolts, Alloy Steel Shackles, 
proof-tested Chains, and the ARMSTRONG De- 
Sign that gives far more bearing of jaws on bar. 


All-Steel Pipe Wrench. This patented all-steel 
pipe wrench has 10 improved features includ- 
ing -— elimination of cumbersome housing. Heavy 
forged-in lugs reinforced by reversed nut to take 
up side strain. Replaceable tool steel jaws. Per- 
fect balance in all sizes. Try one and vou will 
be satisfied with no other. 


Armstrong Bros. Tool Co. 
"The Tool Holder People’ 

331 N. Francisco Ave., Chicago, U.S.A. 
Eastern Warehouse and Sales 


199 Lafayette Street New York 


DOES HOT WEATHER 
ROB YOU OF 


PRODUCTION? 


f 





lc wre . — 
You can curb loss of working efficiency 
through hot summer days. Fatigue often can 
be corrected with salt tablets. Frequent, time- 
wasting brow-mopping can be stopped with 
comfortable, cooling sweat pads. 
Proper protection will overcome fears of ivy 
or oak poisoning, or snake bites for outdoor 
workers. These, and other time-savers are 
described in a new folder: “HOT WEATHER 
NEEDS That Aid Working Efficiency”. 


18-5 
E. D. BULLARD COMPANY 
275 Eighth Street 


Everything 
. . : in Sofery 
San Francisco, California. 


Send new free folder: ‘HOT WEATHER NEEDS”, 
outlining inexpensive methods of keeping 
up production through summer months 


Name 
Address 


City __ : _ State PE 
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Hiland Smith Joins Army Engineering Corps 

Hiland R. Smith, formerly district 
manager for the Federal Oil Company, 
Dallas, Texas, in charge of drilling, 














production, pipe-line systems, tank 
farms, and pumping stations, has re- 
ported to Camp Claiborne, Louisiana, 
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COMPANY 
“OIL WELL EQUIPMENT” SINCE 1906 


TEXAS AT MILBY e HOUSTON, TEXAS ¢@ TELEPHONE C-2288 


SEE McEVOY’S 
20 PAGE SECTION 
IN YOUR 
COMPOSITE CATALOG 


CHRISTMAS TREES 
COUNTER HYDROSTATIC GAS LIFTS 
SCREENS 
PACKERS e SET SHOES 




















AIR CLEANERS 


Important before—but vital today 
—to maximum engine life! 


Nowhere is engine protection more vitally impor- 
tant now than at the air intake system. And 
whether you operate large compressor engines, 
pumping engines, or smaller units such as those 
used on trucks and tractors, Vortox Air Cleaners 
can provide that protection dependably—safely— 
at low cost. 

Vortox Air Cleaners have unusually large dust 
removing and dust holding capacities. Oil-washed 
filtering eliminates clogged inlets, maintains peak 
efficiency over exceptionally long periods. No 
cloth filters, nothing to require frequent replace- 
ment. A periodic oil change is the only upkeep 
required—an important maintenance point! 
There’s a Vortox Air Cleaner for gas, gasoline, or 
Diesel engines in the size and type for your needs. 
Capacities range from 5 to 8000 cu. ft. of air per 
minute. Make sure the engines you operate today 
will be operating tomorrow, too—specify Vortox! 


VORTOX MANUFACTURING CO., CLAREMONT, CAL. 


OIL TYPE SELF-WASHING 
PNT ay 
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as a captain in the 331st Regiment, 
Engineering Corps, U. S. Army. As he 
is familiar with the territory from 
Rangoon to the Chinese Border, in- 
cluding all oil fields and 150 miles of 
coastal territory of British North Bor- 
neo from Sarawak north and speaks 
Hindustani, Burmese, and Malay, Cap- 
tain Smith has applied for overseas 
duty. 


HILAND R. SMITH 

Smith began his career in the oil 
industry with his father, whom he de- 
scribes as one of the ‘‘old wildcatters” 
in northern Ohio. He was assistant en- 
gineer with the Franklin Steel Com- 
pany at Franklin, Pennsylvania, from 
1909-10, leaving to go with Clauss, 
Brown and Wolfe in Kansas in the 
production branch of the industry. 

In 1914 Smith was employed by the 
Netherland Colonial Petroleum Com- 
pany, subsidiary of the Standard Oil 
Company of New Jersey, in British 
North Borneo. He served a year and 
a half of his contract before being 
forced to return to the States because 
cf jungle fever. But in 1917, he again 
went overseas to British Burma for the 
Indo-Burma Petroleum Company, Ltd., 
and stayed until 1923. While in Burma 
he was in charge of production and de- 
velopment as assistant to Percy Corey. 
Smith drilled the discovery well of the 
Lanywa field of British Burma, ap- 
proximately 100 miles south of Man- 
dalay. 

Returning to the states in 1923, 
Smith was employed as general man- 
ager in charge of development for the 
Oil Fork Development Company of 
Pittsburgh, Pennsylvania, in Kentucky 
and Tennessee until 1928, when he left 
that company and became affliated 
with the Buell-Herndon Company, 
Tulsa, Oklahoma. As assistant to the 
vice-president of the company, Seth 
Herndon, Smith was instrumental in 
the development of the Valley Center 
field, Kansas, and the Bu-Vi-Bar pool 


THE PETROLEUM ENGINEER, May, 1942 





























































near Perry,Oklahoma. Smith was in the 
East Texas fields for the company un- 
til 1934 at which time he was em- 
ployed by the Federal Oil Company. 
He has supervised drilling of more 
than 65 wells in Jack and Young 
counties of northwest Texas. 





Cooper-Bessemer 
Expanding 

New buildings and equipment, which 
will practically double its productive 
capacity of Diesel engines, are reported 
being erected by The Cooper-Bessemer 
Corporation of Mount Vernon, Ohio, 
at its Grove City, Pennsylvania, plant. 

Announcement of the new expan- 
sion was made by B. B. Williams, 
Cooper-Bessemer president and board 
chairman. The project is financed under 
a plant facilities contract authorized 
by the Bureau of Ships, Navy Depart- 
ment. 

Principal element involved in the 
present project is construction of two 
new buildings that will vacate, for in- 
creased Diesel engine production, space 
heretofore utilized for storage. 

One of the new buildings containing 
4 bays, two of which are 30 ft. by 
180 ft., one 40 ft. by 280 ft., the 
other 40 ft. by 140 ft., will be integral 
with the main manufacturing portion 
of the present plant. It will be used 
for storage of materials and for ship- 
ping. 

The other structure will adjoin the 
present pattern storage building and 
will double the plant’s pattern storing 
facilities. 

Commenting on the expansion pro- 
gram, Williams said, “The sky would 
be the limit except for the critical 
shortage of skilled workers. Our Grove 
City plant draws its employees from a 
radius of 25 miles and the inability to 
obtain skilled workers as rapidly as they 
can be absorbed places a ceiling on our 
program of expansion, at least, until 
this shortage is remedied.” 

The Cooper-Bessemer Corporation, 
one of the nation’s oldest engine build- 
ing concerns, having begun business in 
1833, has been operating at full ca- 
pacity for many months. 





W. F. Humphrey Receives 
Government Appointment 


Petroleum Coérdinator Harold L. 
Ickes has announced the appointment 
of William F. Humphrey, president of 
Tide Water Associated Oil Company, 
as general chairman of the General 
Committee for District Five of the pe- 
troleum industry, including the states 
of Arizona, California, Nevada, Ore- 
gon, Washington, and the Territories 
of Alaska and Hawaii. 

Humphrey succeeds to the position 
formerly held by A. L. Weil, whose 
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resignation was recently accepted by 
Ickes. 

In making the appointment, Ickes 
pointed out that Humphrey is thor- 


oughly familiar with the district or- 
ganization arrangement, which pro- 
vides for a general committee in each 
of five districts. 








LOS ANGELES 





Slideable Sucker Rod Protectors 


PATTERSON-BALLAGH 
SUCKER ROD PROTECTORS 


PATTERSON - BALLAGH CORPORATION 
HOUSTON 


Rod Type 
« 
Molded or Polished 


& 
Made of Special Plastic 

e 
Patterson-Ballagh Rod Style 
Sucker Rod Protectors are for 
severe service. They are 
molded directly onto polished 
rods of a standard ‘‘pony 
rod."’ The rod slides inside 
the Protector instead of 
against the rough tubing 
problem. Reduced pumping 
load. Length of Protector, 6”. 


See Composite Catalog 


NEW YORK CITY 








HIGH COOLING CAPACITY 
with LOW POWER CONSUMPTION 





This battery of YOUNG Engine Jacket Water Coolers is doing an outstand- 
ing job cooling gas engines and compressors on an 800 H.P. installation 
of the Continental Oil Company, located at Benavides, Texas. Engineers 
look to YOUNG to solve their cooling problems for all types of internal 


combustion engines. 


YOUNG Units are designed to give maximum cooling efficiency with a 
minimum of power consumption for pump or fan. Why not let us apply our 
complete research and engineering facilities to your cooling problem? 


Write today for information. 


YOUNG RADIATOR COMPANY, Dept. 282-E, Racine, Wisconsin, U.S.A. 


Mid-Continent Distributor: THE H 


PPY COMPANY, Tulsa, Okiahoma 


Pacific Coast Distributor: A. R. FLOURNOY, Bell, California 


HEAT TRANSFER PRODUCTS 


OLERS GAS 


~ 


CONVECTORS CONDENS 


GASOLINE, DIESEL ENGINE COOLING RADIATORS 
T EXCHANGERS © ENE 


NE JACKET WATER COOL 


ASeEVAPORATORS ‘ 





: IR CONDITIONING U 


NITS@HEATING COILS@COOLING COILS 

















DO NOT THROW AWAY 
YOUR WORN "TOLEDO" TOOLS 
OR DULL "TOLEDO" DIES 


IT IS QUITE PROBABLE THESE WORN TOOLS 
CAN BE REPAIRED AND THE DULL DIES CAN 
BE RESHARPENED TO GIVE ADDITIONAL 
SERVICE, CONSERVING STEEL AND OTHER 
VITAL METALS NEEDED FOR WAR PRO- 
DUCTION. 


WE SHALL WIN THIS WAR, 8UT TO 
WIN WE ALL MUST CO-OPERATE TO THE 
FULLEST EXTENT. DO YOUR PART. SAVE— 
SAVE. 


THE TOLEDO PIPE THREADING MACHINE CO. 
New York Office: No. 2 Rector Street 


TOLEDO, OHIO @ 





Natural Gas is the ideal 
fuel for stationary in- 
ternal combustion en- 
gines. Natural Gas as 
a fuel does not present 
the problems of carbon, 
foul odors, crank-case dilution, high mani- 
fold heat and distribution of wet fuels, such 
as gasoline. © Natural Gas carburetion, prop- 
erly installed, results in remarkable savings ® 
in over-all cost of operation, decreased fuel 
cost, decreased maintenance and increased 
engine efficiency. ® Accurate proportioning 
of gas-air mixtures is vitally essential. The 
ENSIGN Fuel Regulator and Gas Carburetor 
combine to make a highly efficient con- 
trolled mixture of fuel and air required for 
maximum engine performance. ® Standard 
equipment with approximately 90% of the 
leading engine manufacturers, ENSIGN 
Carburetors assure dependable, ec ical 
engine operation for oil well drilling, serv- 
icing, pumping, auxiliary equipment and 
all other engine uses. 


ENS/GAM 


CARBURETOR CO., LTD. 


HUNTINGTON PARK, CALIF. « DALLAS, TEXAS - CHICAGO, ILL. 





214 











TRADE LITERATURE 


What to Wrute For 


Carr - 





BULLETIN 1079 will be released on request by Waukesha 
Motor Company, Waukesha, Wisconsin. The bulletin con- 
tains ratings, speed, torque, and other information on the 
Waukesha engine from 410 to 10 hp. 

mspreiiinieaaats , 

THE PETROLEUM REcTIFYING CoMPANY of California, 

Los Angeles, will send the Petreco bulletin, “Determination 


of Salts in Crude Oils,” on request. 
———_ <> - 


A NEW BOOKLET on pipe and fittings will be sent without 
obligation by the National Carbon Company, Inc., 30 East 
42nd Street, New York, New York, manufacturers of ‘“‘Kar- 
bate” pipe and fittings. 

a 

“THE Book oF Pipe PROTECTION” is offered the reader 
without cost or other obligation by General Paint Corpora- 
tion, Hill, Hubbell and Company Division, Cleveland, Ohio. 
The book describes the company’s process in detail for steel 
pipe protection. 

———— 

A 44-PAGE CATALOG of useful information on packing 
will be sent free by The France Packing Company, Tacony, 
Philadelphia, Pennsylvania. Write for Catalog M-3. 

ee 

CuiksaN ball-bearing swing joints for refinery applica- 
tions are described in the company’s Catalog No. 41. The 
catalog describes the low-pressure, high-pressure, high-tem- 
perature, and dock riser and marine hose type swing joints. 
Address Chiksan Tool Company, Brea, California. 

Pa eee 


THE CHAPMAN VALVE MANUFACTURING ComPANY, In- 
dian Orchard, Massachusetts, offers a completely descriptive 
bulletin on the Chapman Non-Slam Check Valves for in- 
creased operating efficiency in refineries and on natural gas 
lines. ~~ <_ - 

Features of the synthetic seal check valve are explained 
in Bulletin No. C421A being released by Wheatley Bros. 


Pump and Valve Manufacturers, Tulsa, Oklahoma. 
ee et 


A WRITTEN REQUEST will brine Tube-Turns’ helpful en- 
gineering data book and catalog descrit.: g Tube-Turns weld- 
ing fixtures. Address Tube-Turns, Inc., Louisville, Kentucky. 

insite acai 

A caTALoc describing filters for engines, pipe lines, venti- 
lation, etc., may be had by addressing Staynew Filter Cor- 
poration, 2 Centre Park, Rochester, New York. 

a 

FoR FULL INFORMATION on low-cost, high-capacity, bear- 
ings, write Bantam Bearings Corporation, South Bend, Indi- 
ana, manufacturers of straight roller, tapered roller, needle, 


and ball bearings. Ask for Bulletin P-104. 
sicnectaeicanictp 


FosTER WHEELER CORPORATION, 165 Broadway, New 
York, has issued a new 80-page bulletin, 0-42-1. Described 
are refinery installations and various processes and products; 
also many of the individual items of equipment going into 


processing plants. 
—___<>_—__- 


THE BRowN INSTRUMENT CoMPANY announces the addi- 
tion of the Brown Absolute Pressure Gauge to its line of 
industrial indicating, recording, and control instruments. 
Bulletin No. 70-11 fully describes this new instrument. Ad- 
dress The Brown Instrument Company, Wayne and Roberts 
Avenues, Philadelphia, Pennsylvania. 
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WritE To DoweLt INcorPoRATED, Midland, Michigan, 
for complete information on the company’s formation cleaner 
service to release entrapped water, dissolve asphaltic, paraf- 
finic, and sedimentary materials and free them from the crit- 
ical area near the well bore. A copy will be sent without 
obligation. 

os 


A 64-PAGE 1942 revision of the “Quick Selector Catalog” 


is announced by the Westinghouse Electric and Manufac- | 


turing Company. Issued twice a year, this catalog has become 
extremely popular, as it simplifies the selection of many types 
of electrical equipment. A copy of the April, 1942, “Quick 
Selector Catalog” 30-000 may be obtained from department 
7-N-20, Westinghouse Electric and Manufacturing Com- 
pany, East Pittsburgh, Pennsylvania. 
—__ <> - 
THE WORTHINGTON PUMP AND MACHINERY CoRPORA- 
TION, Harrison, New Jersey, offers its bulletin $-550-B20 on 
the Worthington BBG vertical 4-cycle gas engine, “‘of the 
simplest and most compact design consistent with high efh- 
ciency and complete accessibility.” The bulletin will be sent 
on request without obligation. 
bo 
A COMPLETE sET of descriptive literature of a new-style 
bulletin covering the entire line of “Oilwell” pumping units, 
as well as certain other bulletins, are available at all ‘“Oil- 
well” stores and offices or may be obtained by writing to 
the company’s general offices at Dallas, Texas. Bulletin H1- 
442, No. 2000-CT combination head; H2-442, No. 2000 
stuffing-box casinghead; J2-442, No. 12-A pumping jack; 
U6-442, TC-23H and TC-33H pumping units; and U7-442, 
TC-12H and TC-17C pumping units. Address Oil Well Sup- 
ply Company, Dallas, Texas, for a copy of these bulletins. 
diva dipininaaes 
READERS ARE ASKED to write for a copy of a bulletin 
describing the new Tuboscope, the modern scientific internal 
tubular inspection service that, according to the manufac- 
turer, actually tells the condition of pipe—drill pipe, drill 
collar, kelly stem, casing, line pipe, and tubing. Address 
Tuboscope, Houston, Texas; New Iberia, Louisiana; Odessa, 
Texas; Great Bend, Kansas, and Mt. Vernon, Illinois. 
pa 
PENBERTHY INJECTOR Company offers its Catalog 34-A 
on the Penberthy gauges. The catalog contains information 
on the company’s Transparent and Reflex, drop-forged steel 
liquid level gauges, the Reflex water gauge set, and the drop- 
forged steel liquid level gauges of chromium-molybdenum 
alloy temperature-resisting steel, extra heavy throughout. 
Address Penberthy Injector Company, Detroit, Michigan. 
ne ee 





A CATALOG, No. 41, on Reed Valves is being released by 
the Reed Roller Bit Company, Reed Valve Division, Post 
Office Box 2119, Houston, Texas, on request. According to 
the manufacturers, operators may easily reduce valve main- 
tenance costs with the Reed Valve. 

——— es 


“Rope Dope,” an informative wire rope periodical, will be 
sent on request without charge. For a copy address the Union 
Wire Rope Corporation, 2106 Manchester Avenue, Kansas 
City, Missouri. 

a 

DETAILS OF THE J-M 420 Rotary Lining are contained in 
the brochure FM-10A. J-M 420 can be relied on to provide 
an unusually even feed-off and easy load control with rim 
scoring minimized, according to the manufacturer. Address 
Johns-Manville, 22 East 40th Street, New York, New York. 

oninarsianiitliimncsiaie 

CoMPLETE INFORMATION on the Cycoil air cleaners is con- 
tained in the Cycoil Bulletin No. 130D and will be sent on 
request. Address American Air Filter Company, Inc., 384 
Central Avenue, Louisville, Kentucky. 
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ROCKFORD 
CLUTCHES 













e Always Dependable 
e Economical All Ways 
PRODUCTION demanded today re- 


quires most dependable equipment. 
Dependability of Rockford Clutches, always notable, is proving itself 
anew continually throughout the oil industry in power units, tractors, 
trench-diggers, back-fillers, pumping and other equipment. Rockford 
Clutches are economical all ways, too. Clutch-operated equipment 
must now work harder and last longer than ever — so specify Rockford 
Clutches when buying. When over-hauling — use Rockford Clutches, 
made in Spring-Loaded and Over-Center types up to 80 h.-p. capacity. 


Rockford Drilling Machine Divison 





Rockford Over-Center Clutch 


Borg-Warner 
Corporation 


VY 1303 Eighteenth Avenue, Rockford, Illinois, U.S. A. ¥ 











Adolph and 
Hirohito 


wouldnt ike JENSEN JACKS! 


Adolph and Hirohito wouldn't like JENSEN JACKS— 
not for American producers. The initial cost is too low. 
Installation is too simple. They conserve too much power. 
They last too long with too little maintenance. 





But to hell with Adolph and Hirohito! Wire us at Coffey- 
ville or get in touch now with your JENSEN dealer. 


JENSEN 


BROTHERS MFG. CO. 


Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET, NEW YORK CITY 
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AND A MILE AHEAD IN 
o 






ADVANTAGES 


COLORADO 





23 








th this mountain wnnteiand.. . Stay in 
Denver close to all activities, shops and 
entertainment facilities. ..Friendly atmos- 
phere...LOW COST. Dining Room, Coffee 
Shop, Shirley Tavern. Also Shirley Garage. 


WISCONSIN 


HEAVY-DUTY 
Air-Cooled | 


ENGINES 









% 
Model VE-4, 22 hp., 


4 cyl., V-type Engine. 
Other types and sizes: 
1 and 4 cyl., 1 to 35 hp. 
“Old enough to vote”, in terms of continuous 
production and development, Wisconsin heavy- 
duty air-cooled engines have also definitely 
come of age from the standpoints of industrial 


recognition and acceptance. 





It has taken the hard proof of service, under the most try- 
ing operating conditions, in many lines of industry and 
power applications . . . to convince designing engineers, 
equipment manufacturers, and tough-skinned users that AIR- 
COOLED ENGINES, properly designed and built, cause less 
trouble and provide higher productive capacity than any 
other type of internal combustion unit within 35 hp. limits. 


More than 300 machine manufacturers use Wisconsin Heavy- 
Duty Air-Cooled Engines as standard 
power equipment . . . covering your 
field as well as many others. 










waire 1Oy=/] 
HARLEY 

SALES CO. 
510 ATLAS BLOG., TULSA, OKLA. 
MGM BLOG. HOUSTON, TEXAS 
OIL FIELD DISTRIBUTOR FOR 


WISCONSIN ENGINES AND 
ALL TYPES OF UTILITY UNITS 










Corporation 
MILWAUKEE, WISCONSIN, U.S. A. 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 
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Fred Ripley Granted Leave 
of Absence By Emsco 

Fred C. Ripley, Jr., has obtained a leave of absence from 
his present duties as manager of export sales for Emsco 
Derrick and Equipment Company, Los Angeles, California, 
for the duration of the war. In making formal announcement 
of this move, Hugh Glen, pres- 
ident of Emsco, states it is Rip- 
ley’s desire to become more 
closely and actively affliated 
with the actual war effort than 
his present duties permit, and 
although the company is ex- 
tensively engaged in war work 
in its manufacturing divisions, 
present export and shipping 
conditions have not provided 
him with that opportunity. 

“Rip” is one of the best 
known export men in the oil 
industry, having been export 





FRED C. RIPLEY, JR. 





E. B. FOWKS R. O. PERRY 


manager for Emsco over a period of five years, and has made 
a number of trips to various foreign countries during that 
time for the company and its distributor, Continental Emsco 
Company. He is a charter member of the Los Angeles Chap- 
ter of Nomads. 

Ripley is an ardent yachting enthusiast, and his talents 
being decidedly along nautical lines, he very likely will proffer 
his services to the Naval branch of the armed forces where 
he feels he can serve most effectively. 

E. B. “Ernie” Fowks, present manager of patents, sales 
promotion and advertising, has been appointed manager of 
export sales for Emsco Derrick and Equipment Company 
during Ripley’s absence. He will relinquish his duties in 
connection with advertising and sales promotion but will 
retain the management of patents. 

Having previously served in this same capacity for the 
company, and because of his many years of experience in 
various departments of the Emsco organization, Fowks is 
exceptionally well qualified to take over this work. Through 
numerous business trips to other countries during recent 
years, he enjoys a wide acquaintance among oil men in 
foreign fields, as well as in the United States where he 
has been affiliated with the petroleum industry for many 
years. 

Fowks also is a charter member of the Los Angeles Chapter 
of Nomads, having occupied various executive offices, includ- 
ing that of president during 1941; and at present is a mem- 
ber of the national board of regents. 

R. O. Perry has been appointed manager of advertising and 
sales promotion for all divisions of the company including 
the D + B Division. Perry has been with the D + B Division 
of Emsco Derrick and Equipment Company for the last seven 
years and has been connected with the oil industry for many 
years. 
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MEETINGS 








American Petroleum Institute, 12th Mid-Year Meeting—May 25, 26, 27, 
28, and 29, Oklahoma City, Oklahoma. (Cancelled) 


California Natural Gasoline Association, Monthly Meeting—June 4, 
Barker Bros. Auditorium, 818 West Seventh Street, Los Angeles, California. 


IMinois-Indiana Petroleum Association and Illinois Basin Chapter of 
American Petroleum Institute, Joint Petroleum Conference—June 6, Rob- 
inson, Illinois. 


American Society of Mechanical Engineers, Semi-Annual Meeting— 
June 8, 9, 10, and 11, Cleveland, Ohio. 


North American Gasoline Tax Conference, Regional Conference—June 
19, New York, New York. 


American Society for Testing Materials—June 22, 23, 24, 25, and 26, 
Chalfonte-Haddon Hall, Atlantic City, New Jersey. 


Indiana Independent Petroleum Association, Fall Meeting—September 
14 and 15. 


National Petroleum Association, Annual Meeting—September 16, 17, 
and 18, Hotel Traymore, Atlantic City, New Jersey. 


Texas Mid-Continent Oil and Gas Association—October 8, 9, and 10, 
Dallas, Texas. 


American Society of Mechanical Engineers, Fall Meeting—October 12, 
13, and 14, Rochester, New York. 


Indiana Independent Petroleum Association—October 14 and 15, Hotel 
Severin, Indianapolis, Indiana. 


National Stripper. Well Association, Annual Meeting—October 19, 
Wichita, Kansas. 


Independent Petroleum Association of America, 13th Annual Meeting— 
October 20, 21, and 22, Wichita, Kansas. 


National Lubricating Grease Institute, Tenth Annual Meeting—October 
25, 26, 27, 28, and 29, New Orleans, Louisiana. 


Illinois Mineral Industries Conference—October 30 and 31, Urbana, 
Illinois. 


American Petroleum Institute, Annual Meeting—November 9, 10, 11, 
12, and 13, Chicago, Illinois. 


American Institute of Chemical Engineers, 35th Annual Meeting—Novem- 
ber 16, 17, and 18, Netherland Plaza, Cincinnati, Ohio. 





PROVED IN SERVICE... 


WELVE years of successful use on 

oil field equipment point to Elastic 
Stop Nuts as the fastenings that can 
be relied upon to hold tight under 
all operating conditions. 





>» Write for folder explaining the Elastic Stop principle 
... and see data in Composite Catalog. 


ELASTIC STOP NUT CORPORATION 
2365 VAUXHALL ROAD ° UNION, NEW JERSEY 


SELF-LOCKING 


NUTS 
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WATER CANS 
i Om OR OR Fae: a.) 


GOTT Water Cans are the practical 
way to keep drinking water cool for 
long periods, protected from impurities 
and always handy to the job. Snug 
fitting large removable top, strongly 
built to withstand rough usage. GOTT 
Water Coolers have extra large covers 
and a handy non- 
Yet latele MB oltt}eMelthiveys| 
faucet. Your Supply 
Store has them, get 


H.P.GOTT MFG.CO. 


WINFIELD, KANSAS 


| Se oe PURE DRINKING WATER ae ee ® e 

















=e IF YOU WANT A 
rere PACKING THAT 
etme FITS THE JOB 


pyramefalc 


Protect your pump investment ... prevent wear on rods, 
shafts and sleeves and costly shut-downs by using DURA 
METALLIC ... the original twisted, flexible, lubricated, 
metallic packing. Free Engineering Service. 

WRITE FOR SPECIFICATION SHEETS 


ZoORPORATION 


KALAMAZOO 
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SAVE TIME WITH 


[UF KIN 


TAPE-RULES 


OF HA/N 


SAGINAW, MICHIGAN 


TAPES.. RULES . 


New York City 


PRECISION TOOLS 


218 





| Clark Bros. Co. 





Index to Advertisers 





Abercrombie Pump Co. 203 
Acme Fishing Tool Co. 203 
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| American Air Filter Co., Inc. 126 
| American Blower Corp. 202 


American Cable Division of American 
Chain and Cable Company, Inc. 
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Fluid Packed Pump Co. 

Fluor Corp., Ltd. 75 
Foster Wheeler Corp. 129 
France Packing Co. 204 
Franks Mfg. Corp. 43 
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Gasoline Plant Construction Corp. 148 
General Paint Corp. . 196 
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Grizzly Manufacturing Co. . 193 
Guiberson Corporation 65 
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Halliburton Oil Well Cementing 
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Harrisburg Steel Corp. Be itala el: Ga 
Hazard Wire Rope Division of Amer- 

ican Chain and Cable Co., Inc......... 53 
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